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ABSTRACT

Show A: Evaluation Report

re,

The math topic for Show A is measurement of time.
Data were collected from 840 students in 39 classes, and
from 37 of the 39.teachers.

The mean percentage of attention for the show over-.

'all was quite high (937). Attention dropped off considerably
only during the second "Math in the. Street" segment. '

All mean student appeal ratings were above 2.25, on
a 3-point scale. .The show overall was rated higher than
separate segments; "Scoops' Place" was rated lowest,

Black students rated the show overall higher than non-

target students, but they rated "Scoops' Place" lower

than either Latino or non-target students. Girls rated

"Broviinstone" segments and "City Flats". higher than boys.

No age differences were noted.

Most teachers (76%) considercd the show educationally

effective; 897 rated the overall presentation good or out-

standing. Teachers' ratings were highest on the Student

Attentidh(93%), Language(8770), and Math Attitudes (847)

Subscales; and lowest on the Social Attitudes(73%),

Program Guides(70%), and Math Content(62%) Subscales.

Areas which teachers specified as needing improvement

were: voices(38%), math content(32%), and language(24%).

Twenty classes engaged in related activities before

and/or after the show. Most of these (76%) were discussions

and nmst (807) dealt with the math content of the,show.



ABSTRACT

Show B: Evaluation Report

. The4math topics for Show .8 are rounding,off and

.' approximation. Data were collected from 801 students in

39 classes, and from 37 of the 39 teachers.

The overall mean percentage of attentiOn fort-Show B

was 937g. Attention declined only during .the historical

segment.

All student mean appeal ratings were above 2.53 on

a 3-point scale. Students rated the show overall higher

than any of the four-segments in Show B. There were no

differences among ethnic groups in the appeal 61 '2City

Flats." Black students rated all other segments higher

than Latino and non-target students. Girls rSted the

show overall, "Brownstone" segments, and "Scoops' Place"

higher than boys. There were no other differences between

boys and girls, or between age groups.

Most teachers (847) considered the shOw educationally

effective; 92% rated the overall'presentation good or

outstanding. Teachers' ratings were highest on the

Student Attention (927), Math Attitudes (877), Math

Content (85%), Language (85%), and Program Appeal (847)

Subscales; and lowest on the Technical Reception (76%),

Social Attitudes (75%), and Program Guides (717) Subscales.

Areas which teachers specified as needing improvement were:

voices (357,), more visuals (27%), math content (27%),

and Program Guide (247).

Twenty-one classes engaged-in related activities

before and/or after the show. Most 'of these were dis-

cussions; most of these (867) dealt with themath content,

although a coAsiderable number (43%) dealt with Cultural

or social areas of the show. 1.



ABSTRACT

Show C: Evaluation Report

The math topic for Show C is measurement of weight.

Data were collected from 820 students in 38 classes, and
from 38 teachers. Twelve classes (31% of the sample)

reported audio or video problems.

Overall attention for Silow C was quite high

(89%),*but lower than for previous shows. Some of

decline in attention could be attributed to the 12 classes
(31%) who reported audio or video eceptiorl problems.

Attention declined during the film documentary and the

second "Math,in the Street" segMent.
!I

Student appeal gtings were .quite high (all were
above 2.47 on a 3-point scale). Students rated "City FlatS"
subsiantially lower than "Scoops' Place" or animation.

Black students'- mean 'appeal ratings were higherthan non-
target students' ,for all areas except animation, where
there was no difference.

FeWer teaches (63%)*rated Show C educationally
effeCtive;-,64% rated the _overall-presentatioti good or
outstanding. Show C was rated lower-tharil all other shows

on all subscales except the Math Content Subscale and Stu-
.

dent Attention Subscales, and was rated lower than-most

shwas on those two subscales. .Program GuideS and Social

Attitudes were rated-relatively lower than other areas.
-Areas which teaChers specified as needing improvement

were: voices. (34%), math content (32%), langupge (29%);

and more visuals (24%).

Seventeen classes engaged in related activitieS

before and/or after the show.-- Nearly all,of these were
diicussions, and nearly-all dealt exclusively.with the
math content.



ABSTRACT

Show'D: Evaluation.Report

The math topicfir Show D. is mappinf and "scaling.

Mita were collected froin 834 students in 39 classes, and

from 37 of the 39 teachers.

The mean petcentage of attention for Show D was

917. Attention declined during "Scoops' Place"J'and

during the historical segment.

Mean appeal ratings for all student groups were

above 2.43 on a 3-point scale. Students rated the show

overall and animatiqn segments higher than "Scoops' Place"

or "City Flats." Black student's rated all areas higher

than non-target students,*and Latino studen'ts rated all

areas but "City Flats" and-animation higher than non-

target studens. 'Girls rated the show overall,and rBrown-

r\stone" segments higher than boys. There'were no other

oi.ifferences between boys and girl's, or between age groups.
'Fewer teachers (60Vrated Show D educationally

effective; 707 rated the overall presengation,good or

outstanding. Teachers' ratings were ,higheston,the 'tanguage

(85%), Technical Reception (817), and Math' Attttude.i-,(8170)

'Subscales; and lowest on the Program Guide (7'2%), Student

Appeal (71%)., Social Attitudes (69%), and Math Content (65%)
Subscales. Areas which teachers specified as needing

improvement were: language (22%), voices (22%),; more
visuals (22%), and math content (24%).

Twenty classes engaged in related actiVities before

and/or after ghe shpw. . Most of these (79%),were discussions.;

75% dealt with the math content, and 15% dealt with cultural

or social ideas.-

11.
.



ABSTRACT

Show E: Evaluation Report

The math topic for Show E is graphing. Data were

collected from 724 students in 37 classes, and from 35

of the 37 teachers.

The mean percentage of attention for Show E was
91%. Attention dedlined during the historical segment,

and there was a substantial downward trend in attention

over.the fOur "Math Fact" segments.

Mean appeal ratings for al\l, groups were above 2.37

on a 3-point scale. All five areas were rated about equally.

.Black and Latino students rated the "Brownstone" segments

higher than non-target students, "Scoops.' Place" was rated

lhigher by "Black students than by non-targei students, and

higher by.older than by younger students. Girls rated the

show overall higher than boys. There were,no other substan-

tial differences amon ethnic groups, ages, or aexes.

. Most teachers (80%) irated Show E edudationally

effective; 77% rated the overall predentation good or

outstanding. Teachers' .ratings were highest on the

Student Attention (90%) and Language (89%) Subscales,. and

loweit,on the Program Guide Subscale (69%). All othei.,

subscales were rated equally (81%). Areas which teadhers

specified as needing improvement were: vo ces (20%),

more'visuals (207), and math contents(17%).

Fifteen classes (44%) engaged in related activities

before'and/or after Show E, fewer than in previous weeks.

Although mos;.t of these (877) dealt with math content, the

relative percentage of.those dealing With cultural or

social'areas, (27%) increased Over previous shows. .P!'
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ABSTRACT

Show F: Evaluation Report

The math topic for Show F is estimation of quantity.

Data were collected from 782 students in 39 classes, andc

from 35 of the 39 teachers.

The mean percentage of attention for S4ow F was 90%.

Attention declined during the film .documentary\and his-
\

torical segment.
*0

Mean appeal ratings for all are'as and for dll stu-

dent groups were above 2.48 on a 3-point scale. Girls rated

the "Brownstone" segments, "City Flats," and -Scoops' Place"

h'.gher than boys. Younger students rated "Brownstone" segments

higher than older students. Black students rated the show, .

overall and "Scoops' Place" higher than non-target students.

Black and 'Lattno students rated "Brownstone " segments

higher than non-target students.

Most teachdks (74%) rated Show F educationally

effective; 77%,rated the overall presen- tation good or

outstanding. Teachers' ratings were highest on the Student

Attention (93%), Language (90%): and Pi-ogram Presentation

(82%) Subscales;- and lowest on the Math Content (73%),

Social Attitudes (677), and Program guides (60%) Subscales.

Areas which teachers specified as needing improvement were:

math content (26%), voices (17%), Program Guides (17%),

and more visuals (14%).

Thirteen classes (31%) engaged in related activities

before and/or after Show F, a decline from previous shows.

Moht of these (927) dealt with the math content; only one

dealt with social or catural areas of the show.

'13



ABSTRACT

Show G: Evaluation Report

The math topic for Show G is measurement of weight..

Data were collected from 784 students in 39 classes, and
from 35 of the 39 teachers.

The mean percentage of attention for Show G was
897g. Attention declined during the historical segment;
there were downward trends inattention over-the two

-

"Math in the Street" segments and over the four "Math
Fact" segments in show G.

Mean appeal ratings/Or all areas and for all

student groups were above 2.16 on a 3-pofht scale. All

groups rated anikt,ion segments equally. Girls rated the

other four areas higiier than boys, and Latino students rated

the other four areas higher than non-target students. Black .stu-

derits rated the show overall, ,"Brownstone" segments, and "Scoops'
Place"- higher than non-target students. -Ratings for the
show overafi were higher for younger than for older students;

thereyere no other age differences.

Fewer teachers (67%) rated Show G educationally

effective;, 627 rated the overall presentation good or

outstanding. Teachers' ratings were highest on the

Language (8870),_Technical Reception (81%), and Math

Attitudes (81%) Subscales; and lowest on the Program

Presentation (74%), Social-Attitudes (73%), and Pro-

. gram Guides (6270),-$3ib.scales. Areas which teachers

'specified as needing improvement included: more

visuals (28%), math content--(25%), vo ces (25%),

and dramatizations (19%).
a

Fifteen classes engaged in related acivities

before ahd/or after Show G. Most of these were dis-

cussions, and only one teacher dealt with cultural

or social aspects'of the show.

1 4



ABSTRACT

Show H: Evaluation Report

The math topic for Show H is mapping and scaling.

Data were collected from 817 students int38 classes, and

from 37 of the 38 teachers.'

The mean percentage of attention for the show

overall was quite high (92%), and declined slightly

only during the historical segment.

Mean appeal .ratings for all student groups were

above 2.23 on a 3-point scale for all five areas. The mean

rating for the "Brownstone" segments was lower than any

other area. There were no differences among ethnic groups,

ages, or boys and girls,on appeal ratings for "City Flats"

and animation segments. Black students rated the "Brownstone"

segments higher than Latino and non-target students, and

ttley rated "Scoops' Place" higher than Iatino student's.

Girls rated the show overall, "Brownstone" segments, and

"Scoops' Place" higher than boys. Younger students rated

the "Brownstone" segments higher than older students.

Most teachers (78%) rated Show H educationally

effective; 92% rate,d the overall presehtation -good or

outstanding. Teachers' ratings were highest on the

Language (917), Technical Reception (897), and Student

Attention (857 Subscales; and lowest on the Social

Attitudes (76%),.Math Content (7270), and Grogram Guide

(537w) Subscales.. Areas which teachers specified as

needing-improvemeht included: math content (22%),

more action (227), and more visuals (197).

Fifteen classes engaged in related activities

before and/or after Show H. Of these, 937 dealt with

the math content, and 20% dealt with social or cultural

aspects of the show.

15



APPENDIX B

in
PRETEST/rOSTTESTINSTRUMENTS

STUDENT ATTITUDE FORM (PRETEST/POSTTEST)

STUDENT MATH CONTENT FORM (PRETEST/POSTTEST")

TEACHER SEMANTIC DIFFERENTIAL (PRETEST/POSTTEST)

TEACHER GPINION FORM (POSTTEST'ONLY)
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s/A/-
STUDENT ATTITUDE FORM (PRETEST/POSTTEST) (side 2)

CIRCLE YES OR NO

1. I think it's OK for girls to be
on boys' sports teams. YES NO

2. Sometimes kids can fix things as
well as grown-ups.

YES NO

3 There are many different ways
,

to use math.
YES NO

4. I would like to learn more,Spanish words. YES NO

5. Television programs could help me
get along with different kinds of kids.

YES NO

6. I think it's OK for boys to ' wash dishes. YES NO

7. ,Grown-ups always know the right answers.
\

YES \NO
,

8. Spme television shows make me feel good
about who I am.

YES NO

9. Math is my favorite subject.

. ,

YES NO
..,

_

10. I would like to have friends who
are different from me.

,

YES NO

.

11. The only time 1 use math is in school. YES NO -

12. I talk about television programs
with my friends.

_

YES

,

NO

13. Boys do_everything well.- _______ -NO---YES---
__-

_

- ---
.

,
.

14. I think grown-ups could learn
.

some thingS' from me. YES NO

-
'

15. I-would 'rather Watch-a math television
progiam than cartoons.

1 8.?

YES NO



NAME

SlUDENT MATH CONTENT FORM-(PRETEST/POSTTEST) s/c

CIRCLE'YES OR NO

.A graph is like a picture of how
'things change. YES NO

2. You can get along all right without
knowing how to read a clock. YES NO

37 is closer to 30 thah it is to-40. YES. JI0

You can use estimation when it doesn't
matter exactly how much you have. YES NO

,
.

5, A bicycle weighs about one kilogram.. YES NO'

You can find out how far you have to go'U. by using the scale on a map. YES NO

7.
If you are working,in a store it's OK to
estimate the cusc.omer's change. YES

,

NO

You can use scaling to find ott
:.what color to paint something.

,

.

YES NO.,

You can count off seconds by saying,
"one thousand and one, one, thousand and

.

two..:" and so forth.
YES NO

.

KilggraMs mould tell you how tall10 i.- .--:-7-- , :"' ''
'YES .. NO

.

Maps.can help you find the way to-
- where you want to go. YES

. .

NO

Even if you don't need an exact
12. number,_you still_bave-to-count:_______ ,- ----- -YES . NO

Kidg should learn to read clocks so
13. they can get place on their own: YES NO

14
. A graph can help-you to tell time. YES .NO

1

19
edc 3/76



s/c/

STUDENT MATH CONTENT FORM (PRETEST/POSTTEST)
(side 2)

NAME DATE

FILL IN THE BLANK

401/4

_

A basketball weighs aboa7 kilograms. ,

.

2.
.

There are about pounds in a kilogram.
,

_*

A pencil weighs about grams.

h, 23 rounded off to the nearest ten is .

5, 68 rounded off to the nearest ten is .

6. 385 roundeeoff to the nearest hundred is
, ,

.

_

20



NAIlE
TEACHER SEMANTIC DIFFERENTIAL (PRETEST/POSTTEST)

/ .... I

Directions: Please rate the word at the to6 of eath page,
using the pairs of adjectives-written below.'
Please note the sCale'values*at the bottom of
the ,page.

EDUCATIONAL TELEVISION

(1)* (2) (3) (4) (5) (6) (7)

PAGE 1

EXCITING : : : : DULL

INTERESTING : : : : BORING
..

DON'T LIKE : : : : : LIKE'

,EASY : : : : : HARD

UNFAIR : : : : : FAIR

.GOOD : :. : : : BAD

'RELAXING : , ; TIRING

FAST : : : , . : : : : SLOW

OLD : : - NEW

USEFUL : : : : : : WORTHLESS

ALIVE : : : : : tIFELESS

UNNECESSARY : : : : :.NECESSARY.

UNIMPORTANT : : : : : IMPORTANT

.SU6eESSFUL .!
: : : UNSUCCESSFUL

DISORGANIZED
: ORGANIZED

EFFECTIVE - : : : : INEFFECTIVE
,NHARMFUL : :- : : : HELPFUL

FLEXIBLE : N S ._ : INFLEXIBLE
_

INFORMATIVE' :' : UNINFORMATIVE

DISCOURA.G1NG : : :' --___ _
: REWARDING

*(1) = Extremely. Exci- ing
(2) = Quite Exciting
(3) = Slightly Exciting
(4) Nedther Exciting Nor Dull .

(5) :-./Sliqhtly Dull
(6) = Quite Dull
(7) = Extremely Dull . . . (Etc.)

2 1



T/SD/

PAGE 2:

Directions: Please rate the word at the tor!) of each page,
using the pairs of adjectives-written below.
Please note the scale values*at the bottom,of
the page.

MATH

(I)* (2) (3) (4) (5) (6) (7)

EXCITING : :

INTERESTING : : : :

bON'T LIKE : : :

EASY .
: : : :

UNFAIR : : .

GOOD

RELAXING

FAST
...

orm- : : :

USEFUL : : : : :

ALIVE : : : :

UNNECESSARY : : : 4 :

DISCOURAGING

UNIMPORTANT : : :

SUCCESSFUL : : :
. \

DISORGANIZED :-

EFFECTIVE : : :

HARMFUL _____:_ _

FLEXIBLE : : : ,

INFORMATIVE : : : .:

*(l) = Extremely Exciting
(2) = Quite Exciting
(3) = Slightly Exciting
(4) = Neither Fxciting Not Dull
(5) = Slightly Dull
(6) = Quite Dull

-- (7) =,Extremely Dull ... (Etc.)

2 2

DULL

: BORING

: LIKE

: HARD

: FAIR

: BAD

: TIRING

: SLOW

: NEW

: W6RTHLESS

: LIFELESS

: NECESSARY

: IMPORTANT

:'UNSUCCESSFUL

ORGANIZED'

: INEFFECTIVE,

: INFLEXIBLE

: UNINFORMATIVE

: REWARDING



T/SD/

PAGE 3

Directions: Please rate the word at the top of each page,
using the pairs of adjectives written below.
Please note the scale values*at the bottom of
the page.

TELEVISION PROGRAMS ON MATH

(l)* (2) (3) (4)

EXCITING :

INTERESTING : :

DON'T LIKE : :

EASY : :

UNFAIR

GOOD

RELAXING
,

. FAST

OLD .

USEFUL :

ALIVE :

UNNECESSARY :

UNIMPORTANT :

_

SUCCESSFUL : : : :

DISORGANIZED : : : :

EFFECTIVE

----HARMFUt

(5) (6) (7)

: : DULL

: : : BORING

: : : : LIKE

: : : HARD

: FAIR

: BAD

TIRING
;

°.

: : SLOW

- : : : NEW

: WORTHLESS

- : LIFELESS .

. : NECESSARY

: IMPORTANT

: :'UNSUCCESSFUL

: : : ORGANIZED,

INEFFECTIVE
--------.-

HELPFUL.
-

.

FLEXIBLE : : INFLEXIBLE

INFO*ATIVE . : : : : : UNINFORMATZVE

DISCOURAGING : : : : : : : REWARDING

*(1) ---7

(2) =
(3) =

,,(4) =
(5) =
(6) =
(7) =

Extremely Exciting
Quite EXciting
Slightly Exciting
Neither Exciting Nor Dull
Slightl'y Dull .

Quite Duri
Extremely Dull N. .... (Etc.)

2 3



TEACHER OPINION FORM (POSTTEST ONLY)

COMMNTS ON THE INFINITY FACTORY StRIES

(In formulating your comments, please consider the range of both_mathe-
matical and cultural/affective objectives of the INFINITY FACTOR'Y Oeries,"'
as outlined in the Program Guides. Use the back of this sheet or addi-
tional sheets if necessary.)

r

I. What is your overall impression'of the INFINITY FACTORY series?'

4:3

Which particular parts of the programs seem most effective in meet-
ing the needs of students and the objectives of the seris? 1,111p-

Which particular parts of the programs seem least effective in meetz_ing the needs of students and the objectives of the series? Why?

IV. In what specific ways can the INFINITY FACTORY television programs
and Program Guides be improved? What do we need more of? What do
we need less of?
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APPENDIX C

WEEKLY INSTRUMENTS

STUDENT WEEKLY RESPONSE fORMS, SHOW A TO H

STUDENT-ATTENTION FORMS, SHOWS A TO H

TEACHER WEEKLY QUESTIONNAIRE
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NAME

4

SHOW A Side 2

CIRCLE yEs OR NO

. This program wa: about graphs.

A

YES NO

People-can sometiMes tell time without
,a watch or 'a clock. YES NO

I .

\ ,

The big hand on a clock is called the
.minute hand.

Q

- -

YES

.

NO

. The kid.at Scoops' Place store who
,couldn't tell 'time. was stupid.

,

YES. NO

. I would have trouble learning to read
a clock.. , Y NO

.

.

.

The name of this program is Electric
Factory.

.

YES lq0
.

. I would like to learn different ways to
tell time without using a clock. YES NO.-.

. Different kinds of women can be very .good
at sports.. YES NO

.

-

.-

You can count.off seconds by saying "A
.thousand and one, a thousand'and two, ..,"

/
YES NO

10.

_

-

Kids should learn to read clocks so they
can get placeson their own,

.

YES NO

2 7
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NAME

-SHOW B Side 2

CIRCLE YES OR NO

. The name of this Program is Infinity
Factory.- i 'YES NO

. This program Was about rounding off. YES NO

. The kids who, live in the BrownStone houne
are singing about life in the city. YES NO

. 48 rounded off to the nearest ten is 50. YES NO

. The taxi cab'driver used roundEng off to
get where he was going. /*YES NO

.
The program showed ways that people could
help their friends.

.

'

YES NO _

. .

In the,part'where the kids started a
. ,

businesslApple cheated his friends out of
some money.

YES NO

. The newspaper boy wanted extra money
to buy a bike. YES NO

. Scoops,'the man who owns the neighborhood
store, .used rounding off to add numbers in
his head.

YES NO

10.

,

Rounding off is easy.
,

YES NO

FILL IN THE BLANK

11. 42 rounded off to the nearest ten is

12. 57 rounded off to the neareeit ten is

2 9
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NAME

SHOW/C Side 2

-CIRCLE YES OR NO-

1. The people at the zob were asked,to
guess how much the animals weighed. , YES NO

2. This program showed different ways to
measure weight. YES NO

3.

1

The boy lifting the weights was pla);fing
a trick on his older friends. YES NO

4. The two boys who were supposed to box
with each,other got scared.

.

YES NO

5., The man who sold vegetables weighed them
in meters. YES NO

6.. There are one hundred grams in a kilogram, YES NO

7.
,,,-

A washing machine weighs about 1 kilogram. YES NO

8. A bunch of pictures were shown at the
Brownstone house about a man who built
large scales.

YES NO

9.- At the end of the program the kids in the
Brownstone house were holding scales. YES NO

10. I would like td-be friends with the kids on
the program, who live in the Brownstone house. YES NO

g'ILL IN THE BLANK

11. A shoe weighs about

12. There are about

kilograms,

pounds in a kilogram.
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NAME
SHOW D

CIRCLE iES OR NO

Side 2

'

1. Maps can help you find the way to
where you want to go.

.

YES NO

2. 'The kids ir the nightcldb who were '.

dancing would stop to add and subtract
-numbers.

1

YES NO

3. In one pait of the show, the kids
painted a map on a wall.-

,

YES NO

4. A bunch of pictures were shown at the
Brownstone house about men who make maps. YES NO

5 You can use scaling to find out what
color to paint something. YES NO

6. 'At Scoops' Place, the lady named Sister
Stokes drew a map so all the kids'in the
parade would leave home at the same time.

YES
.

NO

7. I think I could follow the map like the
one the kids were using for the parade.

--

YES NO

,

8. This program was about graphs.

,

YES NO

-

9. I would like to be friends with the kids
who live in City Flats, where the bakery is.

.

YES NO

10. I would like to learn different ways to
use maps.

--

.

, ,

YES NO

3 3
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NAME

SHOW E Side 2

CIRCLE YES OR NO

1'
The girl singing in the nightclub
was singing about graphs.

YES
.

NO

2.
Boys always run faster than girls.

4
-

YES NO

3,
You pan use graphs to keep track of
how often you go 'to the store. YES NO.

4, Making graphs is too hard for me. YES NO

5,

If you make a graph you can run
faster. , YES NO

6.

The kids on the program who live in
the Brownstone house used graphs to-
keep track of how many people live l'ft,,,, YES

in their build..th.g,_

NO

7. 1 could learn how to read a graph.

.

YES

.

NO

8,
1 don't like Apple,the kid Who works
in the .bakery, because he is always
making mistakes.

.

YES,

4

NO

I would like to learn different ways
to use grahs. YES NO

10,

I would like to be friends with the
kids from Scoops' Place, the neighbor-
hood store.

YES NO
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NAME

SHOW F Side 2

CIRCLE YES OR NO

1. This program was about estimation. YES NO

2
.

In the bakery, Apple estimated how
many chocolate candies there were
by counting every one. YES

,

NO

3,
You can use estimation when it.doesn't
matter exactly how much you have.

"

YES NO

The people'on the street were asked .

to estimate how many people there were
in the world.

YES NO

5,
You can estimate how many chairs
will fit' into a room. YES NO

6.

A girl in the cartoon counted how.
many eggs she had. YES NO

7,
The kids in the.Brownstone house
showed pictures of a famous Mexican. YES NO

8.

,

The kids who took movies of,a festival
estimated how much film to buy.

.YES NO

I would like to be friends with the
kids on the program who live in the
Brownstone house.

YES NO

10.
The part where the kids in the Brown-
stone house show pictures is boring. YES

,

NO
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I.

NAME'

. SHOW G Side 2

CIRCLE YES OR NO

1.
f.

This program showed different Ways
to measure length.

-----

YES NO

----

2.

_

It is not important toilearn about
grams and kilograms. ' ,

,

YES NO

Kilograms would tell you how tall
you'are.

N

YES NO

4,
Miss Marie was going to Florida.

_

YES NO

5.

4

A dollar weighs aboUt a gram.
,

YES

,

NO

6.

I would like to be friends with the
kids who live in city Flats where the
-bakery is.

.

YES NO

7
Loli and Apple (the boy and the girl
in the bakery) are always fighting.

. YES NO

1

8.
In the bakery, the scale which came in
the mail worked right. YES NO

9,
It is eaey to hear what the Brownstone
kids are saying. YES NO

10. Kids weigh more than a' 100 grams. YES, NO

11.

There are about pounds in a kilogram.
.

12. There are in a kilogram. ._grams
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NAME

SHOW H Side 2

CIRCLE YES OR NO

This program was about weight:

I

YES NO

NO

---c

%

, The phone kept waking up the kid,to
tell him the time.

,

YES

When Cindy and Apple were riding
their bikee, Cindy got mad at Apple
because she/ehought they were lost., r,

YES No-

Lj

,

rt I got- lose I 'would ask for help.
.' YES NO

,

,

5.

. .

Y'ou.can,firid how far you have to g6
by trring the, scale on a map.

,..-

YES NO

,

6.

......

You canmse scalling when you are
planning to build something.

. .
YES NO

7,

I think scaling would be hard to,
_learn.

'

YES NO
/

Blind people read special maps
with their fingers. YES

/

NO

.

lBlind kids can't go anywhere aone.
YES ,

_

NO

,

10,

I would liketo be friends with the
kids from Scoop's Place.

\

/
YESI NO

41
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INFINITY FACTORY

TEACHER QUESTIONNAIRE (weekly)

Name Date Show #

Class School City

Directions: Please check the items if you agreed with the statement. These statements
refer to this week's program only, not the series as a whole.

1. I like the program.

2. The program was interesting for my students.

3. I have previously taught the math content in this program to my class.

4. I prepared students for the program.

5. The program was easy for my students to understand.

6. The pace of the program allowed students to absorb the material.

7. The math topic Was appropriate for my class.

8. The amount of information covered was appropriate for my class.

9. The program content was appropriate for my grade level.

10. The program content was appropriate for the math curriculum.,

11. This presentation vet the needs of my students.

12. The order of the program waslogical.

13. The presentation held my students' attention.

14. The vocabulary was at a level that my class could understand.

15. The language,was appropriate within the context of the program.

16. The program would stimulate mah activities with my-students.

17: The program encourages positive attitudes towards math.

18. This program presents ethnic groups in a positive manner.

19: This program presents sex roles'in a positive manner.

20. This program presents social issues appropriate for my class.

21. This program presents conflict situations my class can understand

22. This program presents positive techniques for resolving conflict.

23. This program is humorous at times.

24. The students were difficult to control during the program.

25. The teacher's guide has an adequate amount of information.

26. The format of the teacher's guide makes the inkormation clear.

27. The suggestions for activities In the teacher's guide are good.

28. I would use this guide continuously when using this program,

29. The picture reception was adequate.

30. The sound was adequate.

31. The music was effective.

32. This program has artistic quality

58



TEACHER QUESTIONNAIRE (weekly) Side 2

33. I would like to have more programs like this.

34. The program is helpful in presenting math activities to students.

35. The program makes 1.1 easier to discuss math with my students.

36. I would use more programs like this if they were available.

37. This program was educationally effective

38. The overall presentation in this week's program was:

outstanding mediocre

good poor

38. Check which areas you think'need improvement in this week's program.

characters more action lower vocabulary

language format variety level

voices content math music

dramatization affective content teacher's guide

more visuals

Colments on specific aspects of the program and/or changes to be made:

Last Week's Program:
Describe any follow up activities which took place immediately after last week's
show or during this past week:

Describe any students',reactions to last week's program noted over the past week:
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APPENDIX D

STUDENT COMPREHENSION, MATH CONTENT, AND

ATTITUDES: ITEMS SELECTED FOR SUBSCALES



Table D.1

Items on Comprehension Subscale

Show Item Positively or
NegatiVely Worded

This Program was about F,,raphs

People can sometimes tell time
without a watch or a clock.

The name of this Program is
Infinity Factory.

This program was about rounding off.

The kids who live in the Brownstone
house are singing about life in
the city.

The program showed ways that people
could help their friends.

In the part where the kids started
a business, Apple cheated his friends
out of some money.

The newspaper boy wanted extra money
to bui a bike.

The kids in the nightclub who were
dancing would stop to-add and subtract
numbers.

A bunch of pictures were shown at the
Brownstone house about men who make
maps.

At Sdoops' Place, the laay named
Sister Stokes drew a Map so all the
kids in the parade would leave home
at the same'time.

This program was about graphs..

The kids on the program who live in
the Brownstone house used graphs to
keep track of,how many people live
in their building.

This program was about estimation.

The people on the street were asked
to estimate,how many people there
were in the world.



Table,D.1 (ContinUed)

Items on Comprehension Subscale

Show Item Positively or
Negatively Worded

A girl in the cartoon counted how
many eggs she had.

The kids who took movies of a festival
estimated how much film to buy.

This program showed different ways
to measure length.

Miss Marie was going to Florida.

In the bakery, the scale which came
in the mail worked right.

This program was about weight.

The phone kept waking up the kid io
tell him the time.

When Cindy and Apple were riding
their bikes, Cindy got mad at Apple
because she thought they were lost. [

Blind people read special maps
with their fingers.

4-
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Table D.2

Items on Math Content, Subscale

Show Item Positively or
Negatively Worded

Scoops, the man who' owns the neigh-
borhood store, used rounding off to
add numbers in his head.

Maps can help you find the way to where
ou want to go.

iYou can use scaling to find out what
color to paint something.

If you make a graph, you can run
faster.

In the bakery, Apple estimated how
many chocolate candies there were
by counting every one.'

Kilograms would tell you how tall
you are.

A dollar weighs about a gram.

You can find how far you have to go
by using the scale on a map.

42 rounded off to the nearest ten
is

57 rounded off to the nearest ten
is'

There are about
kilogram.

There are

pounds in a

grams in a kilogram.
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Table D.3

Items on Student Attitude Subscale

Show Item Positively or
Negatively Worded

A The kid at Scoops' Place store who
couldn't tell time was stupid.

I would have trouble learning to read
a clock.

Rounding off is easy.

I think I could follow the map like the
i

one the kids were using for the parade.

I would like to be friends with the kids who
live in City Flats, where the bakery is.

I would like to learn different ways to use
maps.

Boys, always run faster than girls.

Making graphs is too hard for me.

I could learn how to read a graph.

I don't like Apple, the kid who,woiks in the
bakery,because he is.always making nistakes.

I would likei to be friends with the kids on
the program who live n the Brownstone house.

G It is not important to learn about grams and
kilograms.

Loli and Apple (the boy and the girl in the
'bakery) are always fiihting.

If I'got lost I woula ask fot help.

I think scaling would be hard1 to learn.

Blind kids can't go anywhere,alone.

I would like to be friends with the kids
,from Scoops' Place.
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APPENDIX E

TEACHER RESPONSES: ITEMS SELECTED FOR SUBSCALES



Table E,1

Teacher Responses: Items Selected for Subscales

CLASS PREPARATION SUBSCALE

I have previously taught the math content in this program
to my class.

I ,prepared students for the program.

PROGRAM GUIDE SUBSCALE

The teacher's guide has an adequate amount of information.'
The format of the teacher's guide makes the information

clear.
The suggestions for activities in the teacher's guide

are good.
I would use this guide continuously when using this

program.

PROGRAWPRESENTATION SUBSCALE

The pace of the program allowed, students to absorb
the material.

The order of the program was logical.
This program is humorous at times.
The music was effective.
This program has artistic quality.

LANGUAGE SUBSCALE

The vocabulary was at a level.that my class could
understand.

The language was appropiiate within the context of
the program.

TECHNICAL QUALITY SUBSCALE

The picture receptiogs was adequate.
The sound was'adequdert.

STUDENT ATTENTION SUBSCALE

The presentation held my students' attention.
The students were not difficult to control during

the program. (Item Recoded)

PROGRAM APPEAL SUBSCALE

I like the program.
The program was interesting for my students.
I would like to have more programs like this.
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Table E.1 (Continued)

The program is helpful in presenting math activities to
students.

The program makes it easier to discuss math with my
spudents.

I wourd use more programs like this if they were
available.

MATH CONTENT SUBSCALE

The math topic was apptOpriate for my class.
The amount of information coveted was appropriate

for my class.
The program content was appropriate for my grade level.
The program content was appropriate for the math

cprriculum.
This presentation met the needs of my students.

MATH ATTITUDE SUBSCALE

The program would stimulate math activities with my
students.

The program encourages positive attitudes towards
math.

SOCIAL ATTITUDE SUBSCALE ,/

This program presents ethnic groups in a positive
manner.

This program presents sex roles in a positive manner.
This program presents social issues appropriate

for my class.
This program presents conflict situations my class

can understand.
This program presents positive technigues for

resolving conflict.

c,
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APPENDIX F*

STUDENT ATTENTION:

4)

FREQUENCY PATA, SHOWS A TO H
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Table F.1 '

Mean Percentage o.t. Student Attention:

Frequency Data 'for Shows A to H

Show SD SE

92%
e

7.0% 1.5%

94% 5.1% 1.1%

85% 15.0% 3.3%

D 88% 9.6% 2.1%

90% 7.6% 1.6%

F. 88% 9.7% 2.1%

87% 9.5% 2.1%

90% 9.3% \, 2.0%

Note. n = 21 classes for which complete attention data were available.

_
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APPENDIX G

STUDENT APPEAL: COMPARISONS MONG SHOWS

FREQUENCY DATA AND RESULTS OF STATISTICAL ANALYSES



Table G.1

W ekly Appeal Subscale, Show Overall:

Frequency Data

Show SD

A 841

815

833

845

732

788

793

835

2.83

2.80

2.65

2.71

2.60

2.71

2.53

2.58

0.47

0.51

0.68

0.61

0.73

0.62

0.77

0.76

Note. Weekly appeal subscale = number of positive adjectives

checked for that week. Maximum score = 3.

Table G.2

One-Way Analysis of-Variance: Weekly Appeal Subscale, Show Overall

Source of Variation SS df MS

Between Shows 63.98
Linear Term 44.63_
Deviation from.Linear 19.34

Within Shows 2803.35

7

6474

Tot41 2867.34 6481

9.14
44.63
3.22.

0.43 .

9.1.10
***

103.08***
7.44

7 1



Table G.3

Weekly Appeal Subscale, Brownstone Segments:

Frequency Data

Show SD

A 817 2.75 0.58

B 798 2.70 0.63

C 814 2.66 0.69'

D 832 2.66 0.68
I

E 730
1

2.54 1 0.79

F 777 2.63 0.71

G 786 2.45 0.86

H 823 2.48 0.84

Note. Weekly appeal subscale = number of positive adjectives checked

for that week. Maximum score = 3.

Table G.4

One-Way Analysis of Variance: Weekly Appeal Subscale, Brownstone Segments

Source of Variation SS df MS

Between Shows
Linear Term

62.55'

52.29

7

1

8.93.

52.29
16.6e*,

97.61*""

Deviation from Linear 10.26 6 1.71 3.19.

Within Shows 3412.09
1

6369 .531

Total 3474.65 6376.

***2. < .001



Table G.5

Weekly Appeal Subscale, City Flats:

Frequency Data

Show M SD

A 827 2a69 0.60'

B 809 2.65 0.66

'C 827 2.59 0.75

D 832 2.62 0.65'

E 725 2.62 0.70'

F 784 2.67 0.67.

G 781 2.55 0.79

H 821 2.63 0.70'

Note. Weekly apipeal subscale = number of positive adjectives cbecked

for that week. Maximum score = 3.

Table G.6 "'Nu

One-Way Analysis of Variance: Weekly Appeal Subscale, City Flats

Source of Variation SS df MS

, f

Between Shows 11.99. 1.60. 3.30
**

Linear Term p.18 1 2.18 4.51
Deviation from Linear 9.01 6 1.50 3.10

Within Shows . 3095.03 6398 0.48

Total 3106.23 6405

< .05

*IT < .01



Table G.7

Weekly Appeal Subscale, Scaips'

Frequency Data

Show . SD

A 803 2.36 0.93

B 802 2.63 0.70'

C 826 2.71 0.61

D 831 2.62 0.72

E 726 2.57' 0.75

F 777 2-.64 0.70

G 786 2.52 0.82

H 819 2.59 0.74

Note. Weekly appeal subscale = number of positive adjectives checked

for that week. Maximum score = 3.

Table G.8

One-Way Analysis of Variance: Weekly Appeal Subsca1e, Scoops' Place

Source of Variation SS' df MS

Between Shows 61.20 7 8.74 15.19P'"
Linear Term

lear
2.92 1 2.92' 5.07*

Deviation.from 58.28' 6 9.71, 16.88

Wit'hiq Shows 3660.13 6362 0.57

Total 3721.34. 6369

< -05
***2. < .001
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Table_G.9

Weekly Appeal Subscale, Animation Segments:.

Frequency Data

Show
SD

B 779 2.74 0.62
C 815 2.69 0.67,

,

D 826 2.72' 0.62

E 728 2.68 0.69
F 780 2.76 0.60
G 773 2.59 0.77
H 825 2.62 0.74

Note. Responses to Show A were dropped from analysis (see text).

Weekly appeal subscale = number of positive adjectives checked

for that week. Maximum score = 3.

Table G.10

One-Way Analysis of Variance: Weekly Appeal Subscale, Animation Segments

Source of Variation SS df MS

e.

Between Shows 17.20 6 2.86 6.23..*V`
Linear Term 6.99 6.99. 15.20c**
Deviation from Linear 10.21 5 2.04. 4.44

Within Shows' 2538.42 5519 . .46i

Total 2555.62 5525

***R < .001
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Table G.11

Total Weekly Appeal Subscale:

Frequency Data

Show SD

A 758 13.35 2.22

B 711 13.67 2.25'

C 744 13.46 2.60

1) >
764 13.49 2.40

E 655 13.17 2.94

F 717 13.58 2.52

G 698 12.93 3.20

H 755 13.10 2.89

Note. Total weekly subscale = total number of positive adjectives

checked for Show, Brownstone, City Flats, Scoons' Place,

and animation for a particular show. Maximuescore = 15.

Table G.12

One-Way Analysis of Variance: Total Weekly Appeal Subscale

Source of Variation SS df MS

4 ***
Between Shows 327.31 7 46.75 6.68

Linear Term 128.31 1 128.31 18.35
***

Deviation from Linear 198.99 6 33.16 4.74

Within Shows 40515.31 5794 6.99,

Total 40842.62 5801

***2. < .001'
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APPENDIX H

STUDENT APPEAL: COMPARISONS AMONG GROUPS

FREQUENCY DATA AND RESULTS OF STATISTICAL ANALYSES

77



Table 11.1

Series Appeal Subscales, Show Overall:

Frequency Data

5

Age Group

Younger Students. Older Students

Group
SD SD.-

Black Students

Boys

Girls

37

43

21.6

22.0

3.4

2.4

13

23

23.1

21.7

1.1

3.0

Latino Students

Boys 16 20.7 3.2 20 21.0 4.8

Girls 26 22.3 2.5 19 21.6 3.3

Non-Target Students

Boys 19 20.9 3.4 21 . 16.8 4.6

Girls 21 21.8 2.7 24 22.1 2.6

Note. Series appeal subscale = total number of positive adjectives

checked for all eight shows. Maximum score = 24.

= 283 = all students for whom complete data were-available.
-total
Grand Mean = 21.4

SD = 3.4

7 8
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Table H.2.

Analysis of Variance: Series Appeal SubscAle, Show Overall

Source of Variation SS df MS

.'---

Main Effects 267.51 4 66.87 fi.07***

Ethnic, Group 104.03 2 52.01 4.72**
Age- 12.20 1 12.20 1.10

Sex 126.90 1 126.90 11.52***

Two-Way Interactions '199.48 5 39.89' 3.62**
Ethnic Group X Age 44.25 2 22.12 2.0 044*

Ethnic Group X Sex 149.96. , 2 74.98 . 6.80

Age X Sex 1.20 1 1.20 0.10'

Explained 466.99

Error '30(57.40

Total 3474.40.

9

273

282

51.88

11.01

12.32

4.71***

Note. Series subscale score = total number of positive adjectives checked

.for all eight shows. Maximum score = 24.

n = 282 = all students for whom compiete data were available:

**.E < .01.

***p < .001
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Table H.3

Series Appeal Subscale, Brownstone Segments:

Frequency Data

Age Group

Group

Younger Students 'Older Students

SD n' SD

Black Stuents

Boys \ 32 21.6 3.7 12 22.7 1.6
_Girls \ 39 22.0 3.1 21 21.7 3.1

Latino Students
i

Boys , 16 20.6 3.3 20 20.0 , 5.0
Girls

1

23 22.2 2.7 17 22.4 1.8

Non-Target StU4ents

Boys 19 19.7 4.9 21 --- 15.7 4.3
Girls 1 18 21.9 2.6 24 21.1 3.7

\

. it..-
Note. SerIii appeal subscale =.total,number of positive adjectives

1CheCked for all eight shows. Maximum score = 24.
/

1
Grand Mean = 21.0

SD = 3.9

n
-total 262 = all students for whom complete data were available...-___
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'Table H.4

Analysis of Variance: Series Appeal Subscale, Brownstone.Spgmenta

Source of Variation

Main Effects
Ethnic Group
Age
Sex

Two-Way Interactions
Ethnic Group X Age
Ethnic Group X Sex-
Age X Sex

Explained

Error
1

Total

SS df

498.' 4

191.55 2

37.33 1.

211.20 1

262.53, 5

74.35' 2

155.55 2

13.12 1

760.73 9

3163.21 252

3923.95 261

MS

124.55 I 9.92***
95.77 7.63***
37.33 2.97_

21f.)20 16.82***

52.50, . 4.18***
37.17' 2.96
77.77 6.19**
13.12. 1.04

'0 ai

84.52 6.73?"t*

12.55

15.03
1

y

Note. Series subscale score = total number of positive adjectiv'es che'cked

for all eight shows. MaxiMum score = 24.
-

\

n = 262 = all students for whom comilete data were available.

**2 < .01
**IT l< .001

\

,
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- Table H.5

Series Appeal Subscale, City Flats:

Frequency Data

Age Group

YOUnger Students Older Students

Group
SD .SD

Black Students

BoyS 35 .21.0 3.4 : 12 23.2 1.5

Girls 37 21.4 2.8 21 21.5 i 2.7

'Latino Students.
,

...

. "

Boys ,. 12 -- 20.5 3.7 21,,.. 21;2 3.7

Girls 25 21.8 ',.7 7 16 22.1 2..4

,..

Non-Target Students

Boys .18 . 21.0 3.8 20 18.0 .1
girls .. 26,, 21..5 2.5 21 21.0 '3.3

Note. 'Series appeal. subscale = tOtal number of positive adjectives

checked far all eight Mows. ..-Maximumscore = 24..
*

n = 258 = all studenis for whom complete data were available.-total'
Grand Mean = 21.2

SD = 3.3. \
.
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1.ble H.6

Analysis of Variance: Series Appeal Subscale, City Flats

Source of Variation ss df MS

Main Effects 118.80 4 29.70 2.92*
Ethnic Group 69.89 2 34.94 3.43.*

Age 1.39 1 1.39 0.13
Sex 40.13 1 40.13 3.94*

i
..-

Two-Way Interactions 123.99 5 24.79'. 2.44
*

Ethnic Group X Age 82.94 2 41.47 4.08* '

Ethnic Group X Sex 44.78 2 2.2022.39
Age X Sex 0.06 1 0.06 0.00

Explained 242.80 9 26.97 2.65
**

Error 2520'33 248 10.16

Total 2763.13 257 10.75

Note. Series subscale score = total number of positive adjectives cheCked
tor all eight shows. Maximum score = 24.

n' = 258 = all students for whom complete data were available.
<

**2 < .01



Table H-7

:,----.1-Series Appeal Subscale, Scoop '

Frequency Data

Age Group

Younger Students Older Students

Croup
SD SD

Bla:tk Student3

Boys 34-

Girls 35

Iatino Students

Boys 15

Girls 20
o

Nonl-Target Students

Boys 18

Girls 17

21.3

21.3

\

20.9

20.6

19.1

20.5

3.4

2.8

3.0

3.6

4.2

2.6

13

22

16

18

16

22

22.0

21.4

20.4

22.3

18.8

20.6
,

\

\

2.6

2.5

5:7
\

24

2.4
,

_NOte. Series appe,al subscale = total number of positive adjectives

checked flor all eight shows. .ximum score = 24.

= 243 = all students for whom complete data were availabla-total
Grand Mean = 20.8

SD = 3.4
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Table H.8

Analysis of Variance: Series Appeal Subscale, Scoops' Place

Source of Variation SS df MS

Main Effects 205.18 4 51.29 4.36**
Ethnic Group 1A.26 2 80.13 6.81

***

Age Q.94 1 0.94 0.08'

Sex 39.02 1 39.02 3.31'

Two-Way Interactions 82.78 5 16.55 1.40

Ethnic Group X Age 15.23 2 7.61 0.64

Ethnic Group g Sex 47.48, 2 23.74 2.02'

Age X Sex 11.66 , 1 11.66 0.99
(

.6

Explained 287.96 9 31.99 2.72**-
i

Error .2797.97 238 11.75

Total .
30857.93 247 12.49

Note. Series subscale score = total number of positive adjectives checked

for all eight shows. Maximum score-= 24.

**2 < .01

.001
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-Table- H.9*
,

Series Appeal Subscale, Animation:

Frequency,Data

Age Group

Younger Students Older Students

proup
SD SD

/

Bladk Students

Boys 30 22.1 3.7 14 22.8 1.5

Girls 40 21.8 3.5 26 21.7 3.1

Latino Students

Boys 15 20.9 4.6 25 21.8 3.1

Girls( 26 21.3 4.5 17 23.1 1.4

Non-Target Students

Boys 18 21.0 4.3 22 19.3 4.0

Girls 20 21.3 4.1 27 22.6 2.3

.

Note. Series appeal subscale = total number of positive adjectives

checked for all eight shows. Maximum score =24.

r. = 280 =.all students for whom complete data were available.-total
Grand Mean = 21.7

SD = 3.6
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Table H.10

Analysis of Variance: Seri s Appeal Subscale, Animation"

Source of Variation

-.,

Main Effects 67.80 4 16.95- 1.36
Ethnic Group 38.60 2 19.30 1.55
Age 11.39 1 11.39 0.91
Sex 22.02 1 22.02 1.77

Two-Way Interactions
Ethnic Group X Age
Ethnic Group X Sex
Age X Sex

122.10
27.11
67.19
14.74

Expla.r.e4 189.90

-rcr 3358.93 '

Total 3548.81

5

2

1

9

270

279

24.42
13.55

33.59.
14.74.

21.10

12.44

12.72

1.96

1.09

2.70'

1.18

1.69

Nte. Series subscale score = total number of positive adjectives

checked for ail eight shbws. Maximum score = 24.

n = 280 .= 11 stueelts for whom complete data were available.

2 > .05 to7 dil V ratios.

-8 7
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APPENDIX I

COMPREHENSION SUBSCALE:

FREQUENCY DATA
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Table 1.1

Comprehension Subscale:

Frequency Data

Age Group

Younger Students Older Students

Group
n, SD SD

Black Students

Boys 48 73.7 13.3 17 82.8 8.0

Girls 50 /... 6 8.9 27 79.4 9.4

Latino Students

'Boys ) :'# 8 12 9 25 77.0 8.8

32 78.9 :3.1 27 82.1 13.8

--'tl:dents

22 80.9 7.4 22 78.8 13.4

'iris 24.*\ 73.9 10.9 28 80.8 10.5

Note. Maximum score = 100

= 345 = all students for whot complete data Were available.
-total
G-Rzd Mean = 77.7

SD 11.6

4' 2 89'
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APPENDIX J

STUDENTS' KNOWLEDGE OF MATH CONTENT:

FREQUENCY DATA
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Table J.1

Math Conten^

Pretest Frequency Data

Age Group

-Younger Studentsa 'Older Studentsb

Group
14 SD SD

Black Students

Boys 7" 9.29 2.42 39 10.28 2.49

Girls 96 , 8.85 2.89 60 9.85 2.63

Latino Students

,Boys 34 8.26 2.26 56 10.12 2.40

Girls 61 8.49 2.62 68 9.34 . 2.61

Non-Target Students

Boys 44 9.27 2.62 3C 11.19 3.73

Girls 37 7.67 2.92 50 9.42 3.11

Note. Maximum Score = 20

=
-total

660 = all students who completed pretest'and post-

test and saw at least six of the eight shows.

Grand Mean = 9.31

SD = 2.82

a
Ten years old or younger.

b
Eleven years old or older.
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Table J.2

Math Content:

Gain Score'Frequency Data

Age Group

Younger Students
a

Older .),:udents
b

Group
SD n M SD

Black Students

Boys

Girls

73

96

2.26

2.83

2.93

2.85

39

66

2.38

2.70

-0, 2.63

2.54

Latino Students

Boys 34 4.59 2.72 56 3.66 Q 3.18

Girls 61 2.34 2.85 68 2.79 3.37

Non-Target Students

, Boys

Girls

44 ,

37

3.47

4.05

2.91

3.23

36

50

2.19

4.90

2.82

2.97

Note. Gain Score = Posttest Score - Pretest Score on the

20-item Student Math Content orm.

Lto al
= 660 = all students who completed pretest and post-

test and saw at least six of the eight shows.

Grand Mean =.3.07

SD-= 3.02

a
Ten years old br Younger.

b
Eleven years old or older.

crlo.
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iable J.3

Math Content Subscale:

Frequency Data

Age Group

Younger Students Older Students

Group
SD n M SD\\\

Black Students

Boys 51 66.8 13.7 20 80.8 17.1

Girls 57 68.1 12.9 32 77.3 15.9

Latino Students

Boys 23 67.0 17.1 30 76.4 13.8

Girls 33 65.6 17.7 29 77.6 16.7

P
Non-Target Students

Boys 29 75.4 16.4 26 81.7 : 13.5

Girls 26 76c0 13.8 34 85,0- 15.7

Note. Maximum score = 100.

total w= 383 = all students.for whom completp data ere available.'

Grand Mean = 73.8

SD = 16.2
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APPENDIX K

STUDENT ATTITUDES:

FREQUENCY DATA
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Table K.1

Social and Math Attitudes:

Pretest Frequency Data

Age Group

Youn er- Students a bOlder Students

Group
SD SD

Black Students

Boys 73 9.66 2.63 p39 10.67 2.29

Girls 96 11.49 2.18 66 12.27 1.52
.7( ,

Latino Studentg

Boys 34 10.00 1.55 56 10.25 2.67

Girls 61 11.70 1.75- 68 12.32 1.51
,

Non-Targt Students
:.

Boys 44 9.41 2.55 36 9.36 2:22

Girls 37 11.76 2.10 . 50 '11.98 1.62

Note. Maximum score = 14

otal
= 660 = al students who completed prete t and post7,-

t

test and saw t least six of the eight shows.

Grand Mean = 11.0k
,

SD =

a
Ten years or younger.

b
Ele1.pri -ears or older.
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Table K.2

Social and Math Attitudes:

Gain Score Frequ'lency Data

Age Group

Younger Students Older Students

Group :

SD

Black Students

. Boys 73

Girls / 96

.93

1.17

_2.2;

1.69

39

66

.82

.35

Latino Students

Boys 34 .76 -- 2.29 56 .30

Girls . 61 .98 1.75 68 -.06

Non-Tayget Students
.

Boys 44 .57 2.48 36 .53
i

Girls 37, .51 2.38 50 .36

SD

!

: 1.96

/ ...1.41

2.01

2.02

1.84

1.83

Note. Gain scoie = Posttest score - Pretest score on 14-items.

n
-total-7
GrandMean = .63

SD = 1.99

.9 6
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Table K.3

Attitudes Toward Television:

Pretest Frequency Data

Age Group

YOunger Students Older Students

Group
SD SD

Black Students

Boys 67 4.81 .61 39 4.82 .51

Cdrls 91 4.70 .81 65 4.83 .45

Latino Students
i

,

Boys 32 4.56 1.08 53 4.94 .23

Girls 60 4.77 .77. 65 4.83 .48

Non-Target Students

Boys 44' 4.75 .44' 35 4.71 .62

Girls 37 4.86 .67 50 4.82 .44

Note. Maximum score = 5

n- .\638
-total,
,Gtand Mean..= 4.7g

SD = .62
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Table K.4

Attitudes Toward Television:

Gain Score Frequency Data

Age Group

Younger Students Older Students

Group
SD SD

Black Students
,

Boys 61 7.06 .77 37 .03 .60

Girls 83 .13 .86 63 0 .57

Latino Students

BoVs 30 ,

Giils 56

.33

-.09..

1.15

1.19

52

64

-.40

i 0

1.22

.82

,

Non-Target Students

Boys 44 .04 .64 34 -.06 .85

Girls 35 -.17 :75 48 .06 .88

Notfi. Gain score = Posttest score - Pretest score on five items.

= 607

Grand Mean = -.02

SD = .89
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Tvble K.5

Attitudes Toward Math:

Pretest Frequency Data

Age Group

Younger.Students
.a Older Students

Group
SD SD,,

Black Students

Boys 67 2.99 1.75 38 3.87 1.44

Girls 90 3.51 1.70 64 3.44 1.65

Latino Students
,

Boysl

Girls

31

59

3.42

3.53

1.82

1.76

54

65

3.2,

3.95

1.78

1.34

NonTarget Students

Boys 44 3.16 1.89" 35 2.74 1.87

Girls 37 3.46 1.73 49 3.16 1.66

Note. ximum score = 5

= 633total
Grand Mean = 3.40

SD = 1.71
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Table, K.6

Attitudes Toward Math:

Gain Score Frequency Data

Age Group

Nodnger Students Older Students
t

Group,-
SD SD

Black Student

Boys 61 .02 1.99 32 -.47 1.90

Girls 81 -.02 1.78 60 -.07 1.48

Latino Students

Boys 28 .36 1.37 52 .08 1.92

Girls 56 .07 1.55 62 -.19 1.77

Non-Target Students

Boys 44 ° -.25 1.77 32 -.12 1.31

Girls 35 .17 1.87
,

47 .02 . 1.55

Note. Gain score = Posttest score - Pretest score on five items.

-total
= 590

Grand Mean = -.04

SD = 1.71
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Table K.7

Attitudes Toward Math Television Programs:

Pretest,Frequency Data

Age Group

Younger Studen s Older Students

Group
n M I SD n M SD,

Black Students
%

Boys 66 3.18 1.68 38 3.55 1.78

Girls 93 3.39 1.79 65 3.37 1.62

Latino Students

Boys 31 2.90 41 1.92 53 2.87 1.84

Girls 61 ' 3.93 1.49 67 3.79 1.58

Non-Target Students

Boys 44 2:89 1.83 35 2.46 1.84

Girls 36 3.50 1.89 49 2.90 1.67

Note. Maximum score = 5

si
total

= 638

Grand Mean = .28

SD = 1.76
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Table K.8

Attitudes Toward Math Telelsion PrograMs:

Gain Score Frequency Data

Age Group

Younger Students Older Students

Group
SD -SD

Black Students

Boys 60 .47 2.23 32 .88 1.68

Girls 85 .44 2.09 61 .92 1.91

Latino Students

Boys 28 .82 1.95 51 .59 1.89

Girls 58 -.03 1.90 64 .13 1.88

Non-Target Students

Boys 42 .45
...

1:94 31 ..16 ,1.57

Girls 34 .56 1.89 47 .49 2.00

Note. Gain Score =, Posttest score - Pretest score on five items,

= 593
. -total
Grand Mean = .46

SD = 1,95
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Table K.9

Attitude Subscale:

Frequency Data

Age Group

" ounger Students Older Student

Group
_SD SD

Black Students

Boys 45 74.8 12.7 16 , .81.6 11.2

Girls 49 75.5 12.7 26 77.8 9.0
0

Latino Students

Boys 20 70.0 17.0, 24 7'4.8 14.4

Girls 28 70.4 13.2 23 81.9 13.3

Non-Target Students

Boys_ 20 70.8 12.8 22 66.7 16.0

Girls 24 73.1 8.1 26 77.8 10.5

Note. Maximum score = 100
0

= 323 = all students for whom complete data were available.
ntotal
Grand Mean = 74.6

SD =13.1
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APPENDIX L

TEACHER RESPONSES :

FREQUENCY. DATA AND RESULTS OF STATISTICAL ANALYSES



'Table lel

teacher Semantic Differential:

Pre- and,Posttest Scores

Concept SD

t

Educational Television

Pretest 5.226 .774
2.72**

Posttest 5.590 .697

Math

Pretest 5.375 .774

Posttest 5.518 .794
1.47

Television Programs on Math

Pretest 5.381 .815.

Posttest 5.601 .798
1.37

Note. Each concept was rated on a scale of one (least positive)

to seven (most positive) for 20 ppirs of bipolar adjectives.

n = 34 teachers.

**a < .01, two-tailed

1
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Table L.1?..

Frequency Data: Teacher Weekly Questlonnaire, Item 37

Show ii
SD

42%

89% 32%

C 63% 49%

D 63% - 49%

E 81% 39%

F 78% 42%

-G 677 ' 487

H 81% 9%

Note. n = 27 teachers tr' .

Table 1,-.3

Analysis of Variance: Teacher Weekly Questlonnaire, Item 37

Source of Variation SS df MS

Main Effects 16.00 33 0.48 4.02***

Show 1.42 7 0.20 1.68

Linear Term :00 1 .00 .04

Deviation from Linear 1.41. 6 .23 1.26

Teacher 14.61 26 0.56 4.60**

ExPlained 16.00 33 0.48
,

4.02***

Error 20.86. 173 0.12

Total 36.86 206 0.17

Note. Item 37: "This program was educationally effective."

***2. < .001 $ ,
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Table L.4-

Frequency Data: Tencher Weekly .Questiornaire, Item 38

Show'. M SD

A

B

C

D

E

F

G

.
H

9

s. 3.08
,

3.23

2.79

3.08

3.23

3 03

2.60

3.22
.

,48

:51

,
.88

.74

.51

.81

.87

.51
-

Note. n = 27 teachers; /4aximum score = 4.

Table L.5
A

Analysis of-Variance: Teacher Weekly Questionnaire, Item 38

Source of Variation SS df

Main Effects 40.59 33 1.23 3.48***
Show 8.79 7. 1.25 355***

Linear Term .24 1 .24 .51

Deviation from Linear '8.55 6 1.42 2.88
Teacher 31.41 26 1.20 3.42***

Explained , 40.59 33 1.23. 3.48***

Error p1.09 Iii 0.35

Total 101.69 206 0.49,

Note. Item 38: "The overall presentation in this week's program was
(check .one) outstandtrigigood/mediocre/podr. "

< .001
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0't

.f Ta hlo L.6

."..M"..

A.
B.
C

D

G

H

Th

Froiluency 'Data: Class, Prep:mutton Subsiulle

Show sp.

/,

43%,

56%'

35%

44%

37%

46%

.35%

4,3%

trA

4
36%

32%.

33%

37%

41%

\41%

16°4

Note. m, 27 teachers

Table 1.7

Analysis of Variance: Class Preparation Subscale

Source of Variation SS df MS

Main Xffects 9.51 33 0.28 2.53***

Show 0.86
y Linear TerM .09

7

1

0.12
.09

1.08
.65

Deviation from Linear .76 6 .12 .90

Teacher 8:80 n 26 0.33 2.97***
,

Explained 9.51 33 0.28 2.53***

Error 19.71,

1

173
\

0.11

Total 29.23 206 0.14

4

***2 < .00.1
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Frequency Data:

Show

A

Table L.8

Program Guide-Subscale

SD

70% 35%

73% 30%

'59% 42%

72% 33%

71% 36%

63% 4.2%

68% 39%

58% 40%

Note. n = 27 teachers

Table L.0

Analysis of Variance: Program Guide Subscale

Source of Variation SS df MS F

Main Effects 14.70 33 ' 0.44 6.32***
, Shaw 0.78 7 0.11 1.58

, Linear Term 0.16 1 0.16 1.27
Deviation from Linear 0.61 6 0.10 0.78

Teacher 13.93
,

26 0.53 7.60***

Exp1eined 14.70 33. 0.44 .. 6.32***

Error 12.19 173 0.07 4

+

Total. 26.90 206 0.13

***2:< .001
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Table L.10

Frequency Data: Program Presentation Subscale

Show SD

A 79% 23%

')..
B .78%. 22%

C 66% 28%

D 76% 24%

E 80% 25%

-F ------811- 21%

G 71% 32%

H 82% 21%

Note. n = 27 teachers

Table L.11

Analysis of Variance: Program Presentation Subscale

Source of Variation SS df MS

Main Effects 7.49:

Show 0.53
Linear Term 0.02
Deviation from Linear 0.50

33

7

0.22.

0.07.
1 0.02
6 0.08

8.83***
2.94** ,

.39

1.46

Teacher 6.97. 26 0.26 10.42***

Explained 7.49 33 0.22 8.83*.**

Error 4.45 173 0.02

Total 11.94 206 0.05

**p <

***2. < .001
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Table L.12

Frequenc3i Data: Language Subscale

Show SD

A 87% 26%

B 83% 34%

C 74% 40%

D 83% 28%

E 89% 25%

F 91% 28%

G 87% 27%

H 91% 24%

Note. n =-27 teachers
e

Table L.13

Analysis ,of Variance: Language Subscale

Source. of Variation SS df MS

Main Effects 6.18.

Show 0.56
33
7

0.18
0.08.

2.75***
1.19

Linear Term 0.16 . 0.16 1.85
Deviation from Linear 0.40' 6 0.06 0.78'

Teacher 5.61 26 0.21 3.17***1

Explained 6.18' 33 0.18 2a5***

Error 12.36, 182 0.06.

Total 18.55' 215. 0.08

***R < .001
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Table L.14

Frequency Data: Technical Quality Subscale

Show

A 69% 42%

B 72% 38%

C 48% 45%

D 78% .40%

E 76% 38%

F 74% 40%

G. -80% 37%

H 89% 29%

Note. n = 27 teachers

2

Table L.15

Analysis of Variance: Technical Quali;.y. Subscale

Source of Variation - SS df MS

Main Effects 12.75 33 0.38 3.78 ***
Show 1.90 7 0.27., 2.66*'

, Linear Term 1.05 1 1.05. 10.29,"
Deviation from Linear 0.85 6 0.14. 1.39

Teacher 10.92 26 0.42 4.11***

Explained 12.75, 33 0.38 3.78***

.Error 17.68 1,73 0.10

Total 30.43 206 0.14

*2. < .05

**2. < .01

'***.p. -.001
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Table L.16

Frequency Data: Student Attention Subscale

Show

A 94% 16%

89% 25%

73% 29%

70% 32%

87% 22%

93 18%

78% 32%

85% 27%

Note. n = 27 teachers

Table L.17

Analysis of Variance:,Student Attention SUbscale

Source of Variation SS df MS

Main Effects 4.76
44 Show 1.56

33
7

0.14
0.23"

2.46"*
3.8e**

Linear Term 0.02 1 0.02 0.41
Deviation from Linear 1.53 6 0.25 3.84

Teacher 3.19 26 0.12, 2.10"

Explained 4.76 33 0.14 2.46"*

Error 10.65 182 0.05

Total 15.41 215 0.07

.p1

***2. < .001

113



Table L.18

Frequency Data: Program Appeal Subscale

Show SD

A 84% 23%
\

B .

90% 21%

C. 65% 39%

, D 74% '35%

E 85% 26%

F 81% 29%

G 76% 32%

H. 83% 28%

Note. n = 27 teachers

Table L.19

Analysis of Variance: Program Appeal Subscale

Source of Variation SS df MS

Main Effects 8.78 33 0.26 6.13***

Show 0.87 7 0.12 2.89**

Linear Term .00' 1 .00 .03

Deviation from Linear .87 6 .14 1.84

Teacher 7-92 26 0.30. 7.01***

Explained 8.78 33 0.26 6.13***

Error 7.51 173 0.04

Total 16.29' ..:06 0.07

< .01

***.2 < .001
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Table L.20

Frequency Data: Math Coatent Subscale-

Show SD

A 62% 39%

B. -87% 24%

C
, 71% 32%

D 69% 33%

E 84% 261

F 77% 3'5%

G 76% 31%

71% 38%

Note. n = 27 teachers

Table L.21

Analysis of Variance: Math Content Subscale

Source of Variation SS df MS

'

Main Effects 7.86
Show 1.24

Linear Term 0.03
Deviation from Linear 1.21.

Teacher 6.62

Explained 7.86
,

Error 15.56

Total 23.43

4

33

7

26

33

182

215

0.23
0.17

1 0.03
, 0.20

0.25

0.23

0.08,

0.10

2.78***
2.08*

0.28 .

1.89:

2.97***

2.78***

*p_l<

***2 < .001
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. Table L.22

Frequency Data: Math Attitudes Subscale

Show

A

B .

D.

SD

85% 27%.

85% 27%

70% 37%

91% 28%

83%, 34%

81% 28%

80% 37%

80%,, 37%

Note, n = 27 teachers

Table L.23

Analysis of Variance: Math Attitudes Subscale

Source of Variation SS df MS

Main Effects 7.93 33 0.24
***

3.01 .

Show 0.66 7 0.09 1.18***

Linear Term 0.02 1 0.02 0.25

Deviation from Linear 0.63 6 0.10 Ir. 1.01

Teacher 7.27 26 0.28 3.50***

Explained 7.93' 33 0.24 3.01***

Error 14.52 182 0.08

Total 22.45 215 0.10

***.p < .001
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Table L.24

Frequency Data: Social Attitudes Subscale

Show

D

SD

76% 30%

75% 29%

58% 38%

66% 37%

81% i0%

69% 36%

70% 37%

74% 35%

Note. n = 27 teachers

Table L.25

Analysis of Variance:'Social Attitudes gubscale

Source of Variation SS df MS

,

Main Effects 16.83 . 33 0.51 10.82***
Shaw 0.99 7 0.14 3.0a**

Linear Term 0.00 .1 o.oa 0.01
Deviation from Linear 0.98. 6 0.16, 0.21.

Teacher '15.84 26 0.60 12.934**
,

.

-N
Explained 16,83 31 0.51 10.82***N
Error 8.5T 182 0.04

Total 25.40 NN'245N 0.11

< .01

***2. < .001
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I NTRODUCT I ON TO PROGRAM GUI DES
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bL ElcW_Y

INTRODUCTION
TO

PROGRAM GUIDE

e-- About the Series

Infinity Factory is a television series
half-hour programs about mathematics, about
people, and especiallY about people using
mathematics. Stressing neither "new math"
nor "old math," the .programs instead empha-
size realistic uses of mathematics -- when to use
mathematics, and what for, not just how.
Each program shows people using and explor-'

. ing mathematics in many different kinds of
situations, showing Zhe audience how mathe:
matics can be helpful in theirown lives.

The series is mainly for children, especial-
ly Blacks and Latinos, aged roughly eight
through eleven.

In addition to mathematics, the series
addresses a range of cultural concerns. The

audience will gain a sense and appreciation of
the diverse and valuable contributions thatI
minonty peoples bring to American life. And
by seeing Men and women, boys and girls from
many backgrounds and cultures using mathe-
matics constructively, viewers will come to
understand how mathematics is important
for everyOne.

In the classroom; the series creares a link
between mathematics instruction and the world
outside the school. It helps children understand
why they are learning mathematics; it changes
and broadens their perspectiVes on what mathe-
matics is about; it brings new dimensions to
their understanding of mathematical skill's and
concepts.
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About the PrOgrams

.;

Each program consists of several short

segments, 'centering around a Main mathe-
matical theme that usually involves two or
three skills or concepts. The many seg-
ments in each program treat this mathematical
theme from different perspectives, developing
the mathematics in several related ways. In

addition, each program gives teachers the op-
portunity to branch out into several otther
topics, both in mathematics and in other areas
as well.

Basic arithmetic facts appear seYeral times

in each program.
Although no two programs are the same,

several regular features recur from show to
shovi;

The series has a cast of child-
ren acting in short skits. Most of
these take place in or around an
urban "Brownstone" apartment
house built in a television studio.
The skits make points about math
and people, several times in each
program.

There is "Scoops' Place" live-
action, dramatic segments about a
Black family who run an urban
neighborhood store. We see them
dealing with each other's needs
and with the world outside the
store, overcominedifficulties, re-
solving conflicts, and generally mir-
roring the lives' of many viewers.
Their solutions to problems empha-
sjze the usefulness of mathematics.

"City Flats," also live action,
concerns a Latino family operating
a bakery in East Los Angeles. This
slice of life in an urban :barrio
shows mathematics at work. in peo-
ple's everyday lives, and brings out
human relationships that under-

score important points about corn-
, munity and culture.

Animated cartoons help make,:
certain mathematical ideas clear, in
ways that appeal to imagination

2

and humor. The animated pieces
often te3ch directly, using the tech-
niques of animation to present
mathematical situations in their
bare essentials.

Every program features a hii-
torical fact introduced in a "Brown-
stone" skit with the young cast.
Each of these points out an impor-
tant contribution made..by a not-
able minority person, often in a
field involving mathematics.

Some programs include "Math
in the Street" interviews fast-
paced, spontaneous responses from
many people to a question about
mathematics. We see that some-
times there is more than one good
answer in mathematics, depending
on /one's viewpoint. And some-
times, we hear occasional wrong.
answers among the good ones.

Film documentaries show child-
ren and adults going about their
jobs and avocations, using mathe-
matics. We look over people's
shoulders as they apply mathema.'
tical skills and concepts to their
own needs.

c In all, each program explores Many- sides
of a main mathematical idea through a variety
of production techniques, providing the viewer

'with many related images that together help
convey an improved understanding of the
mathematics, and of cultural concerns as well.

The programs use a variety of language
styles.- Most of the characters speak standard
English; but the occasional use of the language
forms familiar to the minority communities,
including 'IBlack English" and "barrio Spanish,"
may surprise some viewers. To learn mathe- ,
matics from the series, minority students must
first understand the programs and find them
appealing. The language balance helps accom-
plish this goal without hindering viewers who
speak standard English.

Produciion of "Infinity Factory" and preparation of
these guidgs are supported by a grant from United
States Office of Education. Copyright p Education
Development Cerfter, Inc. 1975, 1976. May be
distributed for classroom use at cost 'of reproduction.
Permission for other reproduction must be obtained in

^
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project of Education Development Center, Inc.
(EDC). EDC is a publicly supported nonprofit
corporation engaged in educational research and
development..



About the Goals

The mathematics presented through In-
finity Factory can mesh well with classroom
work. The programs use the same words and
symbols that most teachers do, showing realis-
tic and useful applicatioris of the mathematics
taught in many classrooms.

Television can help classroom teachers
provide a rich set of images and experiences
that bring mathematics alive and make it real.
And television programs are a fruitful basis'for
class discussion and classroom activities.

. Infinity. Factory mathematics concen-
trates on five main areas:

f. Decimal Number System
These topics-include some simple arith-

metic - additioh, subtraction, multiplication,
and division - showing how numbers interact,
with a stress on rounding off and approxi-
mating.. Some segments address the question
of which arithmetic operations Or approxima-
tions to use in a given situation, and the "math
facts" in each program review the operations
basic to computation.

2. Measurement
Several of the programs introduce viewers

to the usefulness of measuring.; and include
measurement concepts, techniques, and the use
of instruments, with a particular emphasis on
the metric system.

3. Estimation
The programs show estimation as a useful

skill, looking at whether estimates are good
. enough in particular situations. Also, learning

to estimate can help viewers gain an intuitive
sense of scale for numbers and for units of
measurement.

4., Mapping and Scaling
Many students, enjoy maps and scale

models, and appropriate television presenta-
tions can help this enjoyment develop into an
understanding of 'scale. Teachers may build
on thig to introduce the notions of ratio and
proportion, and to make maps more accessible
"as a tool.

4'

5. Graphing
Graphs are a visual medium withift

mathematics - a useful way of recording and
using information. The graphing programs
often show graphs of events over time, beCause
these are in* very comeon uSe. Other topics
include coordinate systems and finding speci-
fied points in the plane.

Intertwined through all the mathematical
areas are some useful ways to"solve problems:
techniques that apply to problems. in many
areas. We present some of these meth9ds to
encourage viewers to think creatively and con-
structively about the problems they encounter
themselves.

. Along with the mathematics, Infinity
.Factory addresses a set of cultural and ethnic
goals that reflect special needs of minority
children in the audience. Among these goals
are . . .

presenting Black add Latino role
models who show positive, re-
alistic aspects of cultural con-

. fidence and pride;
helping, each viewer to reinforce
good feelings about his or her
own group, and to accept people
and relationships in other groups;
representing the inner city envi-
ronment, both for urban- audi-
ences and for suburban and
rural viewers; c
stressing the hum4iistic perspec-
tives of sharing, cooperation,
equality, and self-respect.

The series is about children-. It .makes
frequent use of minority characters, settings,
situations, and, art forms, so that Black and
Latino viewers in particular can feel the series
is about them and for them, saying something
about their lives.

r.11

,
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rAbout the Guides'

Besidgs this introductory folder, there is
a separate, single sheetide for each program
in the series.

On each program sheet, the section called
"Main-Math Ideai" gives the ;nathematical con-
cepts we want viewers to carry away after the
show.

, Under "Some Highlights" ire synopses

of a few 'segment; in the program, usually
mentioning some of the math involved. Some
guides. also give the lyrics for a song in the
program.

Discussions or activities "Before.thec*Pro-

gram" can often help to focus students' curi-
osity and attention. The guides offer some
possibilities.

Afterwards, follow-up activities can rein-
fo!ce and consolidate the prografn content, and
can also help tie the program material to on-
going classroom instruction- In the section
called "After the Program," the guides offer
examples of activities and discussion topics.
These are onlyi suggestions; many teachers will
doutitless underiake other activities with their
classes.

Because they offer a wide variety of
people, settings, and situations, the programs-
usually touch on math beyond the stated main
ideaS. The section called "Tangents" lists some
of' the mathematical points teachers can dev-
velop further with their classes, often in the
form of activities. Sometimes the "Tangents"
will help teachers tie in the programs with
their own instructional plans. Jr, many guides,

this Section also includes useful non-

mathematical points that arise' in the programs.

Under the heading "Oilier Suggestions,"
the guides mention activities in addition to
those elsewhere on the sheet.

Finally, listed on each sheet 'are the basic.

arithmetic "Math Fide.' that appear in the
program.

In a class period 50 minutes long, this is
one possible way to schedule the program and -
activities:

-

5 ,minutes: Before the Program questions
and activities to arouse students'
curiosity;

30 minutes: Viewing the program;
15 minutes: After the 'Program questions

and activities that build on pro-
gram material.

Some activities can4carry over into other
clas; ivriods, and can relate to other,subjects,
such as science, if the teacher deades. their
educational value is worth the investment of. j
extra. time.

Students also may be interested in these
guides; you may want to post them in the -
classroom.

Both the television shows and these
guides are mainly jumping-off points \for teach-

ers and students. Nothing on the screen or in
the. gtiides is obligatory; for every teacher is
best qualified to judge what will -work well in
his or her classro9m. No two teachers will use
these programs in exactly the same way.

Indeed, onie important' advantage of goOd
claksroom television is its rich mix of images,
ideas, and experiences. There is probably more
"raw material" in the series than any single
teacher will have time to develop and use
completely. This means that teachers can pick
and choose among the concepts and skills pre-
sented, tailoring their use' of the se e's to their,
own particular wishes, styles, ancrn

I

We at ilifInity Factory earnestly' request
that teachers write us about their 'experiences
with the:programs:4m teachert use the pro-
grams, the activities that people try, and
students',reactions ireall important tOtii. We
shall use this informatio'n in preparing further
editions of these guides, and in planning other
television series for, the fpture. Please write:

Guides, Infinity Factory;-- EDC, 55 Chapel
'Street, Newton, Mass. 02160.

edc edikation development center:inc.
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,-H
elpful M

aterials

[N
eed for m

easuring tim
e

-,
M

inutes and seconds as units of tim
e

S
topw

atch, or a w
ristw

atch w
ith a

second hand

T
hread and sm

all w
eigilt

P
aper cup

T
w

o candles the sam
e size

M
ain M

ath Idea's

B
efore the P

rogram
'

r
S

om
e questions to think about:

c.T
h

H
ow

 do you know
 w

hen it's tim
e to ...

get up in the m
orning?

leave for school?

-- cat lunch?

-- eat dinner?

--- do your hom
ew

ork?.

-- go to bed?

if you don't have a-clock, how
 can you tell

how
 long 30 seconds is?

0-S
om

e H
ighlights

P
rogram

8
T

im
e

M
oth-in-T

he-S
treet: Ifyou don't have a clock,

how
 do you know

'w
hat tim

e it is?

S
coops' P

lace: P
rettyboy realizes tilt: im

por-
tance of telling tim

e w
hen he is dropped

from
 K

urig F
u class-for being late often.

C
ity F

lats: Loli, A
pple, and T

ito have
to

,m
easure tim

e w
heri baking'a cake for

6./

M
am

a Lupe and D
on Julio's anniversary.

M
ath-In-T

he-S
treet: H

oW
 long is

a w
hile?

A
nim

ation: T
he face of a clockis used to

show
 the im

portance of the m
inute

hand.'

e-A
fter the P

rogram
-

S
om

e questions to think about:

H
ow

 m
ight these people m

easure tiine in
their

w
ork?

N
urse

B
aker

-- T
rack star

-- P
hotographer
C

hem
ist

.-- M
usician

- - T
elevision producer

-- R
adio disc jockey

- C
eram

ist
-- A

ircraft controller
-- P

ilot
A

stronaut

`T
he tlam

m
ight enjoy building*seconds

pendulum
. T

ake
a piece of thread about

lik 4 feet1ong and tie a sm
all w

eight to the end.
thread to sO

m
ything so the w

eight
4C

%
)

hangs dow
n exactly 39 inches. It w

ill tike
just about a second for the pendulum

to
sw

ing from
 right to left. C

heck, w
ith

a
.

.w
atch to see if 60 sw

ings take a m
inute.

If te pendulum
 is too slow

:shorten the
thre

and chetk the tim
ing again. A

lw
ays

use siori sw
ings back and forth.

O
ildren c

stim
ate seconds fairly

accurately by c
g, "O

ne housand
one, ontthousand tw

o,
.

C
heck

60 of these counts against a,w
atch.

.

a



(.4

'cl

O
ther S

uggestions

S
et up a race in the classroom

 and have
students use a stopw

atch (or w
atch w

ith
a second hand) to record each person's
!im

e.

H
ow

 long can you stand on one foot
w

ith your eyes closed? H
ave students

tim
e each other.

S
ignal the class to start estim

ating, and
tell each student to say "N

ow
" w

hen he
or she thinks 30 seconds is up. H

ow
 m

uch
do people disagree?

M
ake a tiny hole in the side of a paper

cup near the bottom
. C

over the hole
w

ith your finger w
hile you fill the cup

w
ith w

ater. T
hen m

easure the tim
e it

takes for the w
ater to run out. H

ow
could you use this as a clock?*

T
eacher dem

onstration: U
sing

tw
o

candles of the :-.am
e size, burn one and

m
easure its length every ten m

inutes.
,M

ark these lengths on the other candle.
H

ow
 can the second candle serve

as a
clock?*

A
t one tim

e. these w
ere the best clocks availabk.

r-T
angents

C
an the class figure out a w

ay to use the
sun for telling tim

e?

If you use the sun.to tell tim
e, w

hat happens
on a rainy day?

e-M
ath F

acts

2:40 is the sam
e as 20 m

inutes to 3.

5:35 is the sam
e as 25 m

inutes to 6.

T
hree-quarters past 5 is T

he sam
e

as 5:45.

10:45 is the sam
e as a quarter to 11,

or
three-quarters past 10.

111111111

N
oies

P
rogr.m

i 8
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-10,71V

H
elpful M

aterials

C
I

M
ail-order catalog

rM
ain M

ath Ideas
P

H
ow

 to round off num
bers

A
dvantages of rounding off

A
pplication of rounding off

w
hen adding

T
angents

0

r-S
om

e H
ighlights

P
rogram

4
A

pproxim
ation

B
row

nstone: -C
an you round this num

ber
to

.

A
nim

ation: A
 cavem

an rounds off the
num

ber

D
ocum

entary: A
 new

spaper boy rounds off

its closest 10? A
song explains how

.

521 to 500
to the nearest 100.

to figure out how
 m

uch
m

oney he needs.
for a new

 bicycle.

C
ity F

lats: A
pple

rounds off to add
up the

m
oney the children need

to open a
raspadas stand.

A
nim

ation: A
 round-off

song gives the rules
for rounding num

bers
betw

een 1 and 100.

S
coops' P

lace: T
he children

try to discover
S

coops' "secret m
ethod" for

a,,cling
num

bers quickly
rounding off.

B
efore the P

rogram
W

hen people add up num
bers.,do they

alw
ays need an exact answ

er?

tf)C
1

W
hat are som

e tim
es w

hen
an exact

answ
er is not necessary?

7 rounded to the
nearest 10 is 10.

21 rounded to the
nearest 10 is 20.

35 rounded to the nearest 10
is 40.

3 rounded to the
nearest 10 is zero.

D
oes this m

ean an
octopus has 10 legs?

O
r that a k'tten has no legs?

In C
ity F

lats, fortunately, A
pple's

approxim
ation cam

e out to $2
m

ore

than the children needed
to open their

raspadas stand. H
ow

can you avoid
approxim

ating less
m

oney than you need?

In a B
!-ow

nstone skit, the
concert prom

oter
rounded off 36,000 seats

to 40,000, and
sold 4,000 m

ore tickets than
the stadium

w
ould hold. W

hy w
as this

not a good
tim

e to round off?
-- W

hat are som
e other tim

es w
hen

rounding off is not a good idea?

A
fter the P

rogram
,

S
om

e questions to think about:

-- W
hen do you use approxim

ation?
(E

xplain w
ord "approxim

ation.")

--- D
o you know

 som
eone w

ho uses
approxim

ation?

-- W
hen do other m

em
bers of your

fam
ily approxim

ate?

U
sing a m

ail-order catalog,approxim
ate the

cost of a com
plete outfit for

yourself by
rounding off and addilig.



O
ther S

uggestions
/

7-9

S
om

e questions to think about
it m

ay help
to round off:

cnna
-- A

bout how
 m

any hours in a day?

0
--- A

bout how
 m

any hours in a w
eek?

cn

-- A
bout how

 m
any hours in a m

onth?

-- A
bout how

 m
any hours in a year?

-- A
bout how

 m
any hours do

you spent,
on hom

ew
ork in a day? A

 w
eek?

- A
 m

onth? A
 year?

-- A
bout how

 m
any hours do you spend

at school in one m
onth?

-- A
bout how

 m
any hours do

you spend
w

atching television in one .honth?

M
ath F

acts

4 x
7

=
28

28 4-
4

=
7

7 x
4

=
28

28
-i-

7
=

4

P
rogram

 4
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[B
athroom

 scale
P

ostage scale

B
ucket

.

(M
etric scales arc preferable, if available.)

(`)V
-

H
elP

ful M
aterials

(--)
M

ain m
ath Ideas

C
-D

1

T
he kilogram

 as a unit of w
eight

M
easuring w

eight w
ith a scale

T
he im

portance of m
easuring w

eight

S
om

e H
ighlights

A
nim

ation: A
 little girl w

eighs her trunks at
Ihe airport.

5( ours'
A

llieboy show
s off his strength

by lifting w
eights.

not otocoorv: A
 receiver at the Los A

ngeles
P

roduce M
arket show

s how
 vegetables

get from
 farm

s to the stores.

m
roatIon: C

ontestants on a gam
e show

guess w
hkh object w

eighs closest
to one kilogram

.
0

C
m

 F
lutc: U

sing a scale in different w
ays,

A
pple and Loli com

e up w
ith the

sam
e w

eight.

tlath In- I he-S
treet: W

hat is a kilogram
?

B
efore the P

rogram

A
bout how

 m
uch dp

you w
eigh?

W
hen w

as the last tim
e you stepped

on a scale?

W
hat is the greatestjium

ber of pounds
you

can lift?

C
an you think of som

ething that W
eighs

about a pound?

A
fter the P

rogram
W

hy are w
eights im

portant w
hen:

--sailing a boat?

- - flying an airplane?

-- building a bird's nest?

-- flying a kite?

- boxing?

-- designing a house?

m
aking up prescriptions?

- buy ing m
eat?

- m
ailing a package?

U
sing a postage scale, have students w

eigh
100 sheets of paper. H

ow
 m

uch does
one

sheet W
eigh? T

hen, w
hat does one.half

sheet w
eigh? O

ne-fourth of a sheet? H
ow

far can you go?

T
angents

P
rogram

6
W

eight

A
 sign in an elevator says,"S

A
F

E
C

A
P

A
C

IT
Y

1500 P
O

U
N

D
S

." A
bout how

 m
any

people
can ride safely?

C
an you tell how

 heavy som
ething is

by
looking at it?

In S
coops' P

lace, w
hy w

as A
llieboy able

to fool people about his ability to lift heavy
w

eights?

In C
ity F

lats, w
as A

pple's m
ethod for

w
eighing

the m
asa correct? W

as Loli's correct?

W
eigh.tw

o-gallons of w
ater in

a pail.
A

sk studentsJo figure out the w
eight

of just the w
ater, w

ithout counting
the pail. W

hat w
ould

a pint of w
ater

w
eigh?*

A
 U

.S
. pint of w

atei w
eighs

one pound A
 fluid-

ounce of w
ater w

eighs one ounce. T
hese fac

ts ate
m

m
etim

es helpful in estim
at M

g. (A
lso:

a liter of
w

ater w
eighs one kilogram

, and
a cubic centim

eter
I or m

illiliter I of w
ater,w

eighs
one gram

.)

C
N

1



e-O
ther Suggestions

H
ave students find these w

eights - first by
estim

ating by sight, and then using a bathroom
s: -1e or postage scale to find a m

ore exact w
eight.

- - A
bout how

 m
uch does one of your ,

- classm
ates w

eigli?
A

ctual w
eight:

- - A
bout how

 m
iich'do tw

o of your
classm

ates w
eigh?

A
ctual w

eight:
(D

o you have to w
eigh them

 both at the

sam
e tim

e?)

-- A
bout how

 m
tich does the

w
hole class

w
eigh?

-- A
bout how

 m
uch does a pencil w

eigh?
A

ctual w
eight:

(If one-pencil does not register on the

postage scale, you m
ay have to w

eigh
several and divide the total w

eight by the
num

ber of pencils.)

- - A
bout how

 m
uch does a paper clip

w
eigh?

A
ctual w

eight
(S

ee note above, on w
eighing pencils.)

-- W
eigh other objects in the classroom

,
es.tim

ating first.

R
em

ind students that every m
easurem

ent of
w

eight m
ust have a unit!

[

M
ath Facts

7
+

 6 =
13

6
-;

7 =
13

13 - 7
=

6

e-N
otes

Y
e

P
rogram

 6
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-C
r') [

A
 m

ap of the neighborhood or city

A
 very large sheet of paper

as large as possible

H
elP

ful M
aterials

[
T

he concept of scaling-

U
sing m

aps to plan routes

R
elationships betw

een m
aps and reality

M
ain M

ath Ideas

e-S
om

e H
ighlights

e-B
efore the P

rogram

H
ave you ever been lost?

-- H
ow

 did you find your w
ay?

-- D
o you think a m

ap w
oeld have

helped you?

1,,urfum
 A

 tin%
 car follow

s a highw
ay

on
a huge m

ap.

cal lItit%
T

he children karn about scaling
as they paint a large w

all m
ural from

 a
sm

all sketch.

R
P(

nit(M
C

T
w

o of the children have
trouble w

ith proportion as they draw
sketches.

In/m
atron

M
ap M

an rescues lost trayellers
by show

ing them
 how

 to read
a m

ap.

St nom
' Place

S
ister S

tokes uses a
m

ap to
plan the parnle route for the Y

outh
S

ervice D
ay m

arch and rally
.

D
atum

entary:
T

w
o children-use landm

arks
on a m

ap to find their w
ay around an

am
usem

ent park.

P
rogram

2
M

apping and S
caling

A
fter the P

rogram
B

ring a m
ap of your neighborhood to

school.

-- F
irst, find your school.

-- T
hen find w

here you live.

S
h-ow

 your route to school.

-- W
ho lives farthest from

 school?

-- W
ho lives closest?

O
n a very large sheet of

paper (floor size,
if possible), or o'n a large blackboard,have
students design a city.

W
here should the people live?

W
here should the factories be? T

he
parks? T

he schools? T
he airport?

A
re there rivers or shorelines?

W
hich are the m

ain streets?

W
here should the highw

ays
com

e
into the city?

W
here w

ill peopk park their
cars?

W
here should the buses

or subw
ays

run?

-- W
here should the fire stations be?
T

he hospitals1
and so forth.



e-T
angents

M
ap M

an says, "T
o fm

d out w
here you're going,

you m
ust first find out w

here you're at."

-- H
ow

 does this help in using a m
ap?

-- H
ow

 does this help in everyday life?

W
hen are m

aps m
ore useful than w

ritten
directions?

S
tudents m

ight enjoy enlarging a sm
all sketch

by draw
ing half-inch squares over the sketch, and

then copying the sketch onto a blackboard ruled
off in 6-inch squares.

r
O

ther S
uggestions

H
ow

 m
ight these people use a m

ap?

-- school bus driver

-- captain of a ship

-- airplane pilot

-- road builder

H
ave students sketch a floor plan of the

classroom
, show

ing teacher's desk, students'
desks, blackboard, file cabinet, doors,
w

indow
s, etc.

-- Is there another good w
ay to arrange

the furniture?

-- S
uppose there w

ere five m
ore desks?

W
here should they go?

S
iippose you had to keep

an elephant in
the classroom

.

-- W
here is the best place to put it?

T
he next tim

e you use an overhead projector,
see

if students can figure out how
 m

uch it m
agnifies.

W
hat m

akes it m
agnify m

ore and less?

-- W
hat is the least and m

ost it can m
agnify?

9 +
 8 =

 17
17

9
8 +

 9 =
17

9 =
 8

.-N
otes
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H
elPful M

aterials
G

raph P
aper

O
paque P

rojector

e
M

a in M
ath Ideas

rA
fter

the P
rogram

G
raphs as a useful tool for recording

and looking at inform
ation

G
raphs for show

ing a visual relation-
ship betw

een tw
o variables

Som
e H

ighlights

A
ninfatibn: A

 caterpillar uses coordinates
to find a leaf on a graph.

S
cuom

flace: D
onna uses a graph to show

that she runs fast enough to be on the
boys track team

.

O
ty F

lats:. A
pple draw

s a w
rong conclusion

about a graph of the store's daily profits.

B
efore

the Program
S

om
e questions to think about:

H
ave you ever had to keep a record of any-

thing for a long tim
e?

.
H

ow
 did you do it?

P
rogram

5
G

raphing

H
ow

 m
any people in the class

w
ere born in

N
ovem

ber? In July?

7654320

S
uggest to the class that they

m
ake a graph

like this one:

Jan.
F

eb.
M

ar.
A

pril
M

ay
June

July
A

ug.
S

ept.
O

ct.
N

ov.
D

ec.

M
O

N
T

H
S

 O
F

 T
H

E
 Y

E
A

R

S
om

e questions to think about:
In w

hich m
onth W

ere the m
ost people

born?

C
an you think of people w

ho keep daily

records? (W
eather forecasters, store-

keepers, doctors, athletic coaches,
kids interested in baseball, etc.)
H

ow
 do they record inform

ation?

D
oes anyone know

 w
hat a G

R
A

P
H

 is?
(W

rite the w
ord on the board.)

W
hat are som

e of the things that this
graph does not tell you about children
in the class? (D

oes it tell w
hit day of

the m
onth people w

ere born, or the
ages of people in the class?)
W

hat else doesn't it tell you?

A
sk students how

m
any hours of television

they w
atch each day. H

ave them
 plot this

inform
ation on a.graph ovfr one or tw

o
w

eeks, day by day.



T
angents

(C
an students think of w

ays that graphs
m

ight
keep them

 out of trouble?

(O
ther S

uggestions
D

iana and C
larence w

ere practicing high
jum

ps. T
hey used a graph to record how

high they jum
ped each tim

e. (T
his can be

show
n on an opaque projector.)

48 in.

47 in.

46 in.

45 in.

44 in.

43 in.

42 in.

41 in.

40 in.

.39 in.

38 in.

37 in.

36 in.

A
 student can do several standing long

jum
ps and m

ake a graph that show
s his or

her progress.

H
ave students bring graphs to class from

m
agazines and new

spapers. S
elect som

e
interesting ones to look at in class.

T
here are m

any graphing gam
es, such as

tic-tactoe played on coordinate points
rather than spaces. C

heck w
ith

your
curriculum

 supervisor concerning other
graphing gam

es.

C
LA

R
E

N
C

E

--1
2

3
4

5
6

7
8

9
10

11
12

N
U

M
B

E
R

 O
F

 P
R

A
C

T
IC

E
 H

IG
H

JU
M

P
S

S
om

e questions to think about:
W

ho jum
ped the highest?

W
ho im

proved the m
ost?

W
ho m

ay be jum
ping higher after

a lot m
ore jum

ps?
W

hat are som
e things this graph

does not tell you?

copyright C
 19M

 E
ducation D
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P
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[M
ath

F
acts

6 x
7 =

 42
42

-1-
7 =

 6
7

x
6

=
42I

'42
6

=
7
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N
2
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c
t
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W
I

C
F

ront page of a new
spaper

H
elpful M

aterials

M
ain M

ath Ideas
E

stim
ation as a tool for m

aking everyday
judgm

ents about "how
 m

any" o; "how
m

uch."

M
any w

ays in w
hich people can estim

ate
quantity.

r S
om

e H
ighlights

A
nim

ation: A
bout how

 m
any hairs on a dog?

T
w

o fleas estim
ate_

lkith-ln-T
he-S

treet: A
bout how

 m
any hairs

on your head?

C
.F

t,t F
lats: A

pple, Loli, and their m
other use

a scale to estim
ati the num

ber of choco.
late squares in a basket.

-lnanation: T
alking to a policem

an, a w
om

ar.
estim

ates the height and w
eight of her

tw
o-year-old m

onster.

M
ath-ln-T

he-S
treee A

bout how
 m

any bones
in your body?

S
coops P

lace: S
coops, M

iss M
arie, and S

ister
S

tokes estim
ate w

hether S
coops' P

lace
can hold 45 people for a m

eeting.

f

B
efore the P

rogram

S
om

e questions to think about:

A
bout how

 m
any hairs are there on your head?

H
ow

 did you get your answ
et?

W
as it a guess?

D
oes anyone know

 w
hat E

S
T

IM
A

T
IO

N
is? (W

rite the w
ord on the board.)

W
hat is the difference betw

een a "w
ild

guess" and an "estim
ate"?

A
bout how

 m
any children are in school today?

A
bout how

 m
any w

ords are on the front page
of a new

spaper ?

c- A
fter the P

rogram

A
bout how

 m
any w

ords are on the front
page of a new

spaper?

S
om

e possible starting points:
T

here are about 5 letters in an
average w

ord.

A
bout how

 m
any w

ords in a
line of print?
A

bout how
 m

any w
ords in a

piece of colum
n one inch long?

A
bout how

 m
any w

ords in a
w

hole colum
n?

C
an students think of any other w

ays to
estim

ate the num
ber of w

ords on a page?

P
rogram

E
stim

ation of Q
uantity

T
hink about it

A
bout how

 m
any kids in the w

orld?
-

A
bout 1 billion kids in the w

orld.-
,

A
boat 150 countries in the w

orld.

A
bout 220 m

illion people in the U
. S

.

A
bout 200 bones in the adult hum

an body.

A
bout how

 m
any bones in the U

. S
. ?

A
bout 1,800 daily new

spapers in the U
.S

.

A
bout 5,000 w

ords on the front page of
a new

spaper.

A
bout how

 m
any w

ords in an entire
new

spaper?

A
bout 160 eyelashes per eye.

A
bout how

 m
any eyelashes in the U

.S
.?

A
bout 100,000 hairs on the norm

al
hum

an head.

A
bout how

 m
any norm

al hum
an heads?

,0'



/T
angents
A

ccording to Scoops, there w
as not enough

room
 in the store for 45 people. W

as he close?

A
t leasr45 people attended the m

eeting at
Scoops Place. W

ould there have been room
for m

ore people? A
bout how

 m
any m

ore?
H

ow
 could they have squeezed in?

W
hen the children in C

ity Flats estim
ated

300 chocolate squares, w
ere there orally

300? A
fter the custom

er bought 12, w
as

200 still a good estim
ate?

D
oes a child have the sam

e num
ber of

bones as an-adtilt?

rO
ther S

uggestions
H

ave students estim
ate how

 m
any children in

school are w
earing sneakers today. A

bout how
m

any have a pet? A
bout how

 m
an9 have

younger sisters?

W
hat happens if you estim

ate badly:
T

he num
ber of people com

ing
to a party?

H
ow

 m
any m

inutes it w
ill take

you to get to school?.
H

ow
 cold it is outside?

H
ow

 m
uch y9u can eat in a

restaurant?

W
rite a description for a policem

an about
a m

issing friend.

M
ath F

acts

7 x 9 =
 63

9 x 7 =
 63

63
7 =

 9
63

9 =
 7

N
otes

rutgratn
I.

4
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H
elpful M

aterials
A

 sheet.of typing paper torn in
quarters,

to let students feel about how
 m

uch i
gram

 w
eighs

B
athroom

 scale

M
etric scale, if available. O

therw
ise,to

m
ake a m

etric scale: postage scale,em
pty

half-gallon m
ilk carton, m

asking
tape,

and m
easuring cup

M
ain M

ath Ideas
N

am
es of m

etric units of w
eight: gram

s
and kilogram

s

C
onversion betw

een kilogram
s and pounds

S
om

e H
ighlights

M
ath-ln-T

he-S
treet: "H

ow
 m

uch do these
anim

als w
eigh?"

A
nim

ation: A
 little girl w

eighs her trunks
at the airport.

S
coops' P

lace: M
etric w

eights confuse
M

iss M
arie w

hen she w
eighs her

Juggage for a trip to A
frica.

B
row

nstone: D
anny explains that a dollar

bill w
eighs about one gram

.
M

ath-ln-T
he-S

treet: "C
an you guess how

m
uch a house w

eighs?"
C

ity F
lats: A

pple thinks hislather's
new

scale is broken until he finds out
it w

eighs in kilogram
s, not pounds.

B
efore the jrogram

T
ake a sheet of ordinary typing

papecand
tear it into four equal parts. E

ach pie&
w

eighs about one gram
. C

rum
ple each

piece and pass them
 around the room

to acquaint each student w
ith about

.
how

 m
uch a gram

 w
etght ts.

W
hat objects w

ould w
eigh about 10 gram

s?
100 gram

s? O
ne kilogram

? (O
ne thousand

gram
s m

ake up 1 kilogram
, about 2.2 pounds.)

e-
A

fter the P
rogram

T
his is one w

ay to m
ake a m

etric scale from
an ordinary postage scale:

C
over the ounce m

arkings on the
postage scale w

ith m
asking tape,

but let the zero m
ark show

.
.

P
lace an em

pty half-gallon m
ilk

carton on
the scale so it points to zero.
W

ith the m
easuring cup, m

easure
out T

A
 ounces of w

ater. P
our

it into the inilk carton and m
ark

"100 gram
s" on the m

asking tape
next to the pointer.
A

dd 3'h ounces m
ore w

ater, and
m

ark "200 gram
s.'

K
eep adding 3%

 ounces of w
ater.

'for each 100 gram
s. C

ontinue
-until the m

ilk cartonis full, or
until the scale reaches its m

axim
uin.

R
em

ove the carton, and reset the
scale to zero.

P
ro2ranil4

I

W
eight

F
ind these other points by

eye,
and m

ark them
 on the m

asking
tape: the 50 gram

 point, 10
gram

 point, 250 gram
 point, and

so on.

-7 T
he m

etric scale is ready. It is
not exact, partly because 3'/2,
ounces of w

ater w
eighs approxi-

'm
ately 100 gram

s. (A
ctually, it

is cline( to 99 gram
s.)

H
ave students w

eigh sm
all articles in

gram
s.

H
ive them

 label each article w
ith its

approxi-
m

ate w
eight in gram

s.

O
n the back of this sheet is

a graph,for
converting w

eights from
 pounds to kilo-

gram
s.. E

xplain to studenis: O
n the

horizontal scale, find the w
eight in pounds

you w
ish to convert. G

o straight up from
that w

eight until you reach the heavy
line. F

rom
 there, go straight left until

you reach the kilogram
 scale. T

hat gives,
in kilogram

s, the w
eight you started w

ith.
F

or eam
ple, 100tpounds shuld

com
e

out to about 45 kilogram
s.

S
tudents m

ight enjoy w
eighing them

selves
on an ordinary bathroom

 scale and expres:
sing their w

eights in kilogram
s.

S
om

e questions for discussion:
H

ow
 m

ight these people in our
country use the m

etric system
?

International airline pilot
.

P
ostal w

orkett
E

xporter of m
olasses (or

other P
ackaged food)

Im
porter of F

rench perfum
e

U
nited N

ations interpreter



T
anients

O
ther S

uggestions
-

P
rO

gram
 13

In S
coops' P

lace, M
ax

says, "P
retty soon

the m
etric system

 w
ill replace

the old pound
system

." A
sk students:

H
ow

 w
ill shopping for groceries

dunge?
W

ill all the scales have to
change?

W
ill everybody have to learn
about kilogram

s?
-

W
hen a m

an stepped on a scale'once, it
.

read 70. H
e thought this

m
eant 70 pounds.

B
ecause he w

eighed a lot m
ore than

than,
he decided the scale

m
ust be broken. T

hen
som

eone told him
 that it w

eighed in kilo-

gram
s, not pounds.. "O

h," he said, "nci-:;
w

onder the people in E
urope

are so thin "
-- W

here w
as his m

istake,?
(T

he story is true.)

In the B
row

nstone, Z
ach

says, "If I stand
on the scales, I w

eigh 39
kilogram

s,_B
ut

w
hat w

ould it tell ote.if I sit tin it?"
H

ave students try it and
see.

D
oes standhig on'one foot"give

the sam
e answ

er?

W
hat w

ould standing on
your

head give?
(R

eadings on the scale
m

ay depend on
just w

here on the platform
 the w

eight
is applied.)

.

A
 dollar bill w

eighs about
a gram

. W
hat

.

does a ter dollar bill *eigh?

A
 nickel w

sighs about five
gram

s. D
oes

this m
ean a penny w

eighs
a gram

?

W
hen the U

nited S
tates

changes to the
m

etric system
, w

hat w
illhappen to

sayings like, "A
n ounce ofprevention

is w
orth a pound of chre"?

C
opyright 01976 E

ducation
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H
ave students bring in

grocery articles that
have their w

eights m
arked in

gram
snor

kifogranis.W
hy are they njarked this

w
ay?'

S
tudents can check

the7e w
eights

on the m
etric scale. (R

em
ind

them
 that ,the m

arked w
eight

.
does not include the can

or
package.)

70

65

605550

4540

3530

2520151050

H
ave students bring in

som
ething that

w
eighs about a gram

, and abouta kilogram
.

M
ath F

acts

"4 x 9 ,=
 36

9 x 4 =
 36

36 4-
36

9- I
4

1>

4
41.

o
10

20
30

40
50

60
70

180
90

100
'

110 120 130 140 150
P

O
U

N
D

S
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H
elpful M

aterials

A M
aps of the neighborhood, tow

n,
state -- w

hatever is available

very large sheet of paper

M
ain M

ath Ideas

T P
roportion in m

aps
he concept of scaling in m

aps
C

'alculating distances from
 a m

ap, using
.

the scale

e- S
om

e H
ighlights

A
nim

ation: A
 tiny car follow

s a highw
ay

on a huge m
ap.

B
row

nstone:. T
he children estim

ate
distances using m

aps.

C
ity F

lats: O
n a bicycle trip, A

pple
and C

indy discover iheir m
ap

is w
rongly draw

n.
A

nim
ation. M

apm
an rescues a lost

traveler by show
ing him

 how
to read the scalion his m

ap.
S

coops P
lace: G

regory helps A
lbrrt

m
ake scale plans fora doghouse;

then S
coops show

s them
 how

just changing the-sc4le.can m
alse

the doghouse bigger.

,D
ocum

entary.tiavid, w
ho is blind,

uses a."taclite m
A

n" -- a m
ap he

can f,tel --,to find his w
ay around..

B
efore the P

rogram

P
rogram

15
M

apping and S
calthi"

S
om

e questions to think about:

W
hat are som

e m
eanings for the w

ord
"scale"?

H
ow

 can a big globe and a little globe
represent the sam

e w
orld?

D
oes a m

ap of the city have to be
as

big as the city?

T
o build iskyscraper

40 stories tall,
do you need a

paper 40 stories tall
for the plans?
In the corner of the page'is

this program
guide copied at several differentscales.

--
In w

hat w
ays arethese copies

alike?
--

In w
hai w

ays are they different?

N
ow

oonsm
osom

m
em

em
em

m
enim

enw
eassm

ilim
em

ouneIIso

P
rogram

l5
;

M
apping and S

caling

(N
E

(1917Y
M

O
W

--
M

ao) of the rtm
ahbuehood, to'tim

,
[

tale 1
ohalete, oJahlahle

4.e/a Iaape then ol paper
-

H
eloful M

aterials

M
ain M

ath Ideas
N

og...loon en m
ap)

1hr re" rol of oahn a .0 ow
n

dolhket horn a rnap.J).01
the kale

r- S
om

e H
ighlights --,

A
 1.1.

41 halloo) a
In,

r,r
m

apstolchen ro.enal.
A

n/ loan vont ',JP
)

.
/

()n
ho

Inc, A
pple

ant' (
that "et Ihea. /nap

som
e contact%

 to think about

B
efore the P

rogram
T

o butld a A
lla/pet 40 (1014(

do V
G

., neod 404P
et 40 signet tall

%
that are som

e m
eaningt lot the laced

lot the [slam
'

"teate-',
In ttw

 canal of the par 4 N
s

W
.%

 tan a big globe and a hlIle globe
rode tooled at several dilfeeent w

ales
reofesent the aam

e w
orld'

-
lea w

hat .105* an thew
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A
fter'the P

rogram
O

n a very large sheet.of paper, have
students draw

 a floor plan of anapart-
.m

ent to scale, show
ing bedroom

s,
kitchen, bath, and living room

.

If the paper is very large
three or four feet on a side
--- try a scale of 1 inch to 1
foot. O

therw
ise, try 1 inch

to 2 feet T
he appropriate.

scale w
ill deP

end on both
the size of the paper and the
size of the "real" apartm

ent.

H
ave students check that the

doors and.hallw
ays are w

ide
enough, that each room

 is a
good size for its purpose,
and so on.

M
ath F

acts
4 x 8 .=

 32
8 x 4 =

 32

H
ave students bring in a

m
ap of the

neighborhood or city and find tlw
distance from

 their hom
es to:

the school
the nearest hospital
the fire station
the post office
points of local interest

T
angents

In C
ity F

lats, w
hy did A

pple assum
e the

m
echanic w

as a titan?

D
o you know

 of a w
om

van m
echanic?

A
 w

om
an pilot? A

 w
om

an boxer? A
w

om
an construction w

orker? W
hat

other fields have w
om

en recently
begun to explore?

In a B
row

nstone segm
ent, M

ichael says,
"T

hat's only about one inch from
 here.

T
hat's one m

ile from
 here." W

hat did
he m

ean?
24 ÷

 4 =
24 ÷

 6 =
4

-
N

otes

vIIm
als,

P
rogram

 15

O
ther S

uggestions
F

civr S
tudents:

H
ow

 w
ide is your tow

n, east to w
est?

H
ow

 long is your tow
n, north

to south?
Y

our state?

W
hat countries w

ould you m
ost like

to visit? A
bout how

 far aw
ay are

they from
 w

here you live?

Y
ou m

ight ask your students to pick
one place they w

ould like to visit.
H

ow
 w

ould they travel-- by car,
bus, plane? H

ow
 m

any m
iles w

ould
they travel in a day? W

here w
ould

they stop along the w
ay? S

tudents
m

ight w
ant to contact travel agencies

or bureaus of tourist inform
ation to

obtain m
aps for planning the trip.

A
bout how

 m
any blocks in

your city
m

ake up one m
ile? (H

ow
 could students

find out w
ithout w

alking the w
hole

M
ite?)

A
rc there any interesting places less

than one m
ile aw

ay from
 the

school?

C
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APPENDIX N

DESCRIPTIVE STATISTICS, SHOW-BY-SHOW ANALYSIS:

SWW A

STUDENT ATTENTION

STUDENT APPEAL

SHOW OVERALL .

BROWNSTONE SEGMENTS

CITY FLATS

SCOOPS' PLACE

'TEACHER RESPONSES'

n
RELATED CLASSROOM ACTIVITIES
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Table N.1

Student Attention: Show A

Part of Show

Students Attending and/or Responding

SD

Show Overall 93% 8%

.Major Segments

Math in the Street #1
. 92% 11%

Scoops' Place 94% 8%

Historical Segment 95% 6%

City Flats 96% 7%

Math in the Street #2 69% ,36%

Note. n = 37 classes.
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Table N.6

SUMMARY OF TEACHER RESPONSES

n= 37 Show

76 % 37. This program was educationally-,Iffective.
38.. The Overall presentation in this week's program was:

.outstanding .11 % mediocre 5 %
good ;'\78 % poor 0 %

CLASS PREPARATION SUBSCALE

A

no response 5%

TOTAL MEAN: 38 %

38 % 3. I have previously taught the math content'in this program to my class.
38 % 4. I prepared studelts for the program.

PROGRAM GUIDE SUBSCALE TOTAL MEAN 70 %

76 % 25. The teacher's guidehas_an adequate amount of information.
81 % 26. The format of the'teacher's--guidemakers the information Clear..

68 st% 27. The suggestions for activities in the teacher's guide A.e gOod.
57 % ,28.. I would use this guide continuously when using this program.

%

PROGRAM PRESENTATION SUBSCALE TOTAL MEAN 77 %

73 % 6. The pace of the program allowed students to absorb the material.
68 % 12. The order of the program was logical.
97 % 23. This program is humorous at times.
87 % 31. Tile music was effective.
62 % 32. Tilis program has artistic quality

LANGUAGE SUBSCALE TOTAL MEAN 87

, ,
92 .% 14. The vocabulary was at a level that my class could understand..
81 % 15. The language was appropriate within the context of the program.

TECHNICAL-QUALITY SUBSCALE

78 % 29. The picture reception was adequate
10 -7i 30. The sound was adequate.

STUDENT ATTENTION SUBSCALE

89 % 13. The presentation heldmy students"attention.
97 % 24. The studentAwere not difficult to control during the-Program. (Item. ReCoded)

TOTAL MEAN 74 %

TOTAL MEAN 93 %

PROGRAM APPEAL SUBSCALE QTOTAL MEAN 82 %

89 % 1, I like the prograM.
87 %, 2. The programhwas interesting for my students.
89 %.33. I would like to have more programs like this.
.81 % 34. The program is helpful in presenting math activities to students.
,87 % 35. The Program makes it easier to discuss math with My students.
89 .% 36. I would use more programs like this if they were available.
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Table N.6 (continued)

MATH CONTENT SUBSCALE TOTAL MEAN

62 % 7, The math topic was appropriate for my class.
70 % 8. The amount of informati6n covered was appropriate
65 % 9. The program content was appropriate for my grade
68 % 10. The program content was appropriate for the math
43 % 11. This presentation met the needs of my students.

62 %

for my class.
level.
curriculum.

MATH ATTITUDE SUBSCALE TOTAL MEAN 84 %

76 % 16. The program would stimulate math activities with my students.
92 % 17. -The program encourages positive attitudes towards math.

SOCIAL ATTITUDE; SUBSCALE

84 % 18.

89 % 19.

76 % 20.
60 % 21.
57 % 22.

This
This
This
This
This

TOTAL MEAN 73 %

program presents ethnic groups in a positive manner.
program pregents sex roles in a poSItive Manner.
program presents social-issues appropriate for my class.
program presents conflict sitUations my class can uhderstand.
program presents positive techniques for resolving,conflict.

PROGRAM AREAS NEEDING IMP*OVEMENT:

3 % characters 19 % more visuals 3 % affective,content
24 .%' languale 11 % more action 0 % lower vocabulary
38 % voices. 5 % format variety 5 % music
3 % dramatizatiOns 32 % math content 14 % teacher's guide

a

73 % offered additional comments



Table N.7

SUMMARY OF CLASSROOM ACTIVITIES: SHOW A

(.4793) aid not participate in any classroom activity related to the ptogram
4

( 32%). participated in a related classroom activity BEFORE OR AFTER program
viewing.

8 class s ( 21%) participated in a
-program viewing.

38 Total numb of classes

\\\\T

related classroom activity BOTH BEFORE AND AFTER

NUMBER AND'TYPE OF RELA ED CLASSROOM ACTIVITIES

BEFORE VIEWING

16 clasSes. (42%) particip ted in a related classroom activity BEFORE program viewing.

In those 16 classes, th

2 activities

12 discussions

2 planned lessons

7 teacher dominated

0 student dominated

12 teacherstudent interaction

umber aha tSrpe of related classroom activities were:

9 preparation taken from program ride

AFTER VIEWING

1 preparation taken from teacher's own
math curriculum

3 no math content preparation

2 other

12 classes ( 32%) participated in a

12 classes, the number

related classroom activity. AFTER program viewing.

and type of kelated classroom activities were:In those

5 activities 9 teaCher-§tudent interaction

10 discussions 0 student dominated

2 planned.lessons 4 teachet\dominated

4 follow-up taken
from' program guide

1 follow-uP assignment made

0 other

' CONTENT OF RELATED CLASSROOM ACTIVITIES

20 classroom

AFTER, or

Of those

teachers (53%) conducted a related/activity and/or discussion

BOTH BEFORE AND AFTER program viewing.

20 classroom teachers,

-147.

BEFORE,

16 (80%) dealt with the math content of the program.,

1 ( 5%) dealt with the cultural aspects of the program.

6 (30 %) dealt with the other attitudinal aspects of the program.



APPENDIX 0'

DESCRIPTIVE STATISTICS, SHOW-BY-SHOW ANALYSIS:

SHOW B

'

STUDENT ATTENTION

STUDENT APPEAL

SHOW OVERALL

BROWNSTONE SEGMENTS'

CITY FLATS

-SCOOPS' PLACE

ANIMATION SEGMENTS

TEACHER. RESPONSES

_RELATED CLASSROOM ACTIVITIES
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I -1

Table 0.1

Student Attention:, Show B

Part of Show

Students Attending and/or Responding

SD

Show Overall 95% 7%

Hhjor Segments

City Flats 96% 5%

Film Documentary 94% 9%

Historical Segment 86% ' 17%

Scoops' Place 94% .7%

Note. n = 38 classes.
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Table 0.7

SUMMARY OF TEACHER RESPONSES

n=-' 37 Show B e

84 % 37. This program was educationally effective.
38. The overall'preSentation in this week's program was:

outstanding 19 % fllediocre 3 % no response
good 73 % ' popr 3 %

'CLASS PREPARATION SUBSCALE

67
41

TOTAL MEAN: 51 %

3. I have previously taught the math content in this program to my class..
. I prepared students for the program.

PROGRAM GUIDE SUBS6ALE TOTAL MEAN 71

76 % 25. The teacher's guide has an adequate amount of information.
81 % 26. The format of the teacher's guide makes 'the information clear.
73 % 27. The suggestions for activities in the teacher's guide ate good.
54 % 28. I would use this guide continuously when using this program.

PROGRAM PRESENTATION SUBSCALE TOTAL MEAN 78 %.

65 % 6. The pace of the program allowed students to absorb the material.
78 % 124 The order of the program was logical.
87 % 23. This program is humorous at times.
92 % 31. The music was effective.
70 % 32. This program has artistic quality

LANGUAGE SUBSCALE TOTAL MEAN 85

81 % 14.. The vocabulary was at a level that my class could understand.
89 % 15. .Thelanguage was appropriate within the context of the program.

TECHNICAL QUALITY SUBSCALE

84 % 29. The picture reception was adequate
68 % 30. The sound was adequate.

TOTAL MEAN 76

STUDENT ATTENTION SUBSCALE 'TOTAL MEAN 92

87 % 13. The, presentation held my students' attention.
97 % 24. The studentA:were not difficult to control during the program. (Item Recoded)

PROGRAM APPEAL

89 % 1.

SUBSCALE TOTAL MEAN 84

I like the.program.
The program was interesting for my students.92 16. 2.

78 % 33. Y would.like to have more programs like this.
89 % 34. The program is helpful in presenting math activities to students.
73 % 35. The program makes it easier to discuss math with my students.
81 % 36. I would use more programs like this if they were,available.
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Table 0.7 (continued)

MATH CONTENT SUBSCAIE TOTAL MEAN

95 % 7. The math topic was appropriate for my class.

76 % 8. The amount of information covered was appropriate

84 % 9. The program content was appropriate for my grade

97 % 10. The program content was appropriate for the math

76 % 11. This presentation met the needs of my students.

85 %

for my class.
level.
curriculum.

MATE ATTITUDE SUBSCALE TOTAL MEAN 87 %

78 % 16. The program would stimulate math activities with my students.
95 % 17. The program encourages positive attitudes,towards math.

SOCIAL ATTITUDE; SUBSCALE

92 % 18.

81 % 19.

73 % 20.

62 % 21.

68 % 22.

This
This
This
This
This

program presents
program presents
program presents
program presents
program presents

TOTAL MEAN 75 %

ethnic groups in a positive manner.
sex roles in a positive manner.
social issues appropriate for my class.
conflict situations my clas can thderstand.
positive techniques for resolving conflict.

PROGRAM AREAS NEEDING IMPkOVEMENT:

5

11
35

0

characters 27 %

languawe 14 %

voices 8 %

dramatizations 27 %

more visuals
more action
format variety
math coatent

81 % Offered additional comthents

156

5 % affective content
0 % lower vocabulary
0 % music

24 % teacher's guide



Table 0.8

SUMMARY OF CLASSROOM ACTIVITIES: SHOW B

17 classes ( 45%) did not participate in any classroom activity related to the program

11 classes ( 29%) participated in a related classroom activity BEFORE OR AFTER program
viewing.

10 classes ( 26%) participated in a related classroom activity BOTH BEFORE AND AFTER
program vieWing.

38 Total number of classes

NUMBER AND TYPE OF RELATED CLASSROOM ACTIVITIES

BEFORE VIEWING
/

15 classes ( 40%) participated in a related classroom activity BEFORE,program viewing.

In those 15 classes, the number and type of related classroom activities were:

3 activities

15 discussions

4 planned, letsons

8 teacher dominated

0 student dominated

7 teacher-student interaction

AFTER VIEWING

10 preparation taken from program guide

2 preparation taken from teacher's own
math curriculum

I no math content preparation

0 other

classes (42%) participated in a related classroom activity AFTER program viewing.

In those 16 classes, the number and type of related classroom activities were:

4 activities 11

14 discussions 0

5 planned legsons 6

7 follow-up taken' -2

from program guide,

CONTENT OF RELATED CLASSROOM ACTIVITIES

teacher-student interaction

student dominated

teacher dominated

follow-up assignment made

other

21 classroom teachers '( 55%) conducted a related activity and/or discussion BEFORE,

AFTER, or BOTH BEFORE AND AFTER, program viewing.

Of those, 21 classroom teacheri,,..

18 ( 86%) dealt with the math content of the program. 157
4 ( 1974 dealt with the cultural aspects of the program.

5 (24%) dealt with the other attitudinal aspects of the program.



APPENDIX P

OESCRIPTIVE STATISTICS) SHOW-BY-SHOW.ANALYSIS:

SHOW C

STUDENT ATTENTION

STUDENT APPEAL

SHOW OVERALL

BROWNSTONE SEGMENTS

CITY FLATS

SCOOPS' PLACE

ANIMATION SEGMENTS

TEACHER RESPONSES

RELATED CLASSROOM ACTIVITIES
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Table P.1

Student Attention: Show C

Part of Show

Students Attending and/or Responding

SD

Show Overall. 89% 20%

Major Segments

Math in the Street:#1 88% 20%

Scoops' Place
. 96% 8%

Film Documentary 73% 38%

City Flats 89% 21%

Math in the Street #2 72% 41%

Historical Segment 81% 30%

Note. n = 37 classes.
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Table P.7

SUMMARY OF TEACHER RESPONSES

38 , Show

63 t 37. This program was educafionally effective.
38. The overall presentation in this week's program was:

C

outstanding 18 % mediocre 18% no response 8 %
good 48 % poor 8%

CLASS PREPARATION SUBSCALE TOTAL MEAN: 28

% -3.: I have previously taught the math content in this program to my. class.
,-!45. , 4: I preRared students for the program.

PROGRAM GUIDE SUBSCALE TOTAL MEAN 57

58 % ' 25. The-teacher's guide has an adequate amount of information.

63 % 26; The-format of the teacher's guide Makes the information clear
The suggestions for activities in the teacher's guide are good.

-47 1,2til. I would use this guide Continuously when using this program;
-°. "6-

PROGRAM PRESENTATION SUBSCAIE TOTAL MEAN 67

55 % 6. The pace of the program allowed students to absorb the material.
47 12.. The order of,the program was logical.'
85" % 23. .This program is,hUmorous at times.
82 %.31. *The music was effective.

55 % 32. .This program has artistic quality ,1

\\ LANGUAGE supsCALE TOTAL MEAN 72

76 % 14. The vocabulary was at a level that my class could understand.

68 % 15. The language was appropriate within the context of the program.
1.

NICAL QUALITY SUBSCALE

58. % 29.. The picture reception was adequate
- 61 % 3Q. The sound.was adequate.

STUbENT ATTENTION SUBSCALE
,

58 % 13. The presentation held my students' attention.
% 24. The spIdentAwere not difficult to bontrol\ during the program. (Item Recoded)

TO.LL MEAN 59

TOTAL MEAN 75

' PROGRAM APPEAL:SUBSCALE TOTAL MEAN 64'

68 V 1, 1E, like the program.

sp 2. The program was interesting for my.students.

58 % 33. 'I would like to have more programs like this.
- 71 %'34. The program is helpful in presenting math activities to students.

-58 % 35.. The program makes it easier to discuss math with my students.
% 36. I would use mbre programs like this if they were available.

1
f



Table P.7 (continued)

MATH CONTENT SUBSCALE TOTAL MEAN 66 %

82 % 7. The math topic was appropriate for my class.
61 % 8. The amount of information covered was appropriate for my class.
66 % 9. The program content was appropriate for my grade leVel.

10. 4The program content was appropriate for the math curriculum.82 %

40 % 11. This presentation met the needs of my students.

MTH ATTITUDE SUBSCALE TOTAL MEAN 74 %

68 % 16. The program would stimulate math activities with my students.
79 % 17. The 'program encourages positiveattitudeS towards math.

SOCIAL ATTITUDE; SUBSCALE TOTAL MEAN 58 %

71 % 18.

19.

This program presents ethniC grouPs in a positive ..anner.
This prograM presents sex roles in a positive manner. I74 %

45 %,20. This program presents social' issues appropriate for.my class.
53 .% 21... This program presents conflict situations my class can/uhderstand.
50 % 22. This program presentS positive techniques for resolvir7 conflict.

PROGRAM AREAS NEEDING IMPROVEMENT:

13 % characters
29 % language
34 % voices
3 .% dramatizations

24. % more. visuals
18 % more action

' 3 %, format variety.
32 % math content .

74 % offered additional comments

1Ci6

/.
16 % affective Content.
5 % lower voc ulary

.5 .% music
8 % teacher'S guid0--



Table P.8

SUMMARY OF CLASSROOM ACTIVITIES: SHOW C

19 classes (53%) did not participate in any classroom activity related to the program

10 classes (28%) participated in a rela ed classroom activity BEFORE OR AFTER program
viewing.

7 c.asses (19%) participated in a
program viewing.

36 Total number of classes

related,classroom activity BOTH BEFORE AND AFTER

NUMBER AND TYPE OF RELATED CLASSROOM ACTIVITIES

BEFORE VIEWING

13 classes ( 36%) participated in a related classroom activity BEFORE program viewing.

In those 13 classes, the number and type of related classroom activities were:

preparation taken from program guide2 activities 7

13 discussions 2

3 planned lessons

'6 teacher dominated 3

1 student dominated 2

9 teacher-student interaction

AFTER VIEWING

preparation taken from teacher's own
math surriculum

no math content preparation

other

11 classes (31%) participated in a-related classroom activity AFTER program viewing.

In.those 11 classes; the number and type of related classroom activities were:

teacher-student interaction.

student doMinated

teacher dominated

follow-up assignment made

other

\

3 activities 6

10 discussions 0

5 planned lessons 6

3 follow-up taken
from prOgram guide

1

2

CONTENT OF RELATED,CLASSROOM ACTIVITIES,

-1,-7____c1apsroom-teachers
( 47%) conducted a related activity and/or discussion -BEFORE,

AFTER, or BMW BEFORE AND AFTER program viewing.

Of those . 17 clasIsroom teachers,

dealt with the math content of the program. 6.7

dealt With the cultural aspects Of the program.

16 (:94%)

0 (-0%)

3 (18%) dealt with the other attittidinal.aspects of the program.



APPENDIX Q

DESCRIPTIVE STATISTICS, SHOW-BY-SHOW ANALYSIS:

SHOW D

STUDENT ATTENTION

STUDENT APPEAL

SHOW OVERALL

BROWNSTONE SEGMENYS

CITY FLATS

SCOOPS' PLACE

ANIMATION SEGMENTS

TEACHER RESPONSES

RELAT'ED CLASSROOM ACTIVITIES
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Table Q.1

Student,Attention: Show D

Part of Show

Students Attending and/or Responding

SD

Show fterall 91% 14%

Mhjor Segments

City Flats 92% 13%

Historical Segment 82% 31%

Scoops' Place 86% 17%

Film Documentary 92% 15%'

Note. n = 35 classes.
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Table Q.7

SUMMARY OF TEACHER RESPONSES

n= 37 Show e

60 % 37. This program was educationally.effective.
38. The overall presentation in this week's program was:

outstanding mediocre 27%
good 47 - --7Tpoor .%

ino.response 3 %.

CLASS PSEPARATION SUBSCALE TOTAL MEAN: 43

;

38 % 3. I have previously taught the math content-i \this program to my class.
49 % 4. I prepared students for the-program.

PROGRAM GUIDE SUBSCALE TOTAL MEAN 72

.81 % 25. The teacher's guide has an adequate amount of information.
78 % 26. The format of the teacher's guide makes the information clear.
81 % 27. The suggestions for 'activities in theteacher4s guide good.
49 % 28. I wobld use this guide continuously'when using this program;

PROGRAM PRESENTATION SUBSCALE TOTAL, MEAN 77

62 .% 64',,The pace of the program allowed students
73 % 12. The order of the program was logical.

. 87 % 23.' This program is humorous at times.
97 % 31. The music was effective.
077% 32. This program has artistic quality

LANGUAGE SUBSCALE

to absorb the material.

TOTAL MEAN 85

92 % 14. The vocabulary was at a level that my class could understand.
78 % l5. The language was appropriate within the context of the program.

TECHNICAL-QUALITY SUBSCALE TOTAL MEAN 81

78 % 29. The picture reception was adequate
84 % 30. The sound was adequate.

STUDENT ATTENTION SUBSCALE TOTAL MEAN

62 % 13. The presentation held .my students' attention.
16 % 24. The studentA, were nett difficult to control during the program. (Item Recoded)

73

PROGRAM APPEAL SUBSCALE TOTAL MEAN 71

73 % 1. ,I like the program. .

78 % 2. The program was interesting for my students.
70 % 33. I would like to have more prograMs like this; .

76. % 34. The program is helpful in Presenting math activities to students-
62 % 35. The prograM makes it easier to discuss math with my students.
65 % 36. I would use more'programs like.this if they were available..
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Table Q.7 (continued)

MATH CONTENT SUBSPALE TOTAL MEAN* 65 %

81 %. 7. The math topidi was appropriate for my .claSs.

54.t % 8. The amount of information covered was aPpropriate fer my class.
78 % 9. The program conent was appropriate for my grade level.
65 % 10. The program content was appropriate for the math curriculum.
49 % 11. This presentatii* met the needs of-my students.

MATH ATTITUDE SUBSCALE TOTAL MEAN 81 %

78 % 16. The program would timulate math activities with my students.
84 % 17. The program encour ges.pes.itive-attitudes towards math.'

±4

SOCIAL ATTITUDE; SUBSCALE
7,

TOTAL MEAN 69 %

78- % 18. This prognam_presents ethnic groups in a positive manner.
81 % 19. This prograb presents sex-roles in a positive.manner.
51 % 20: This program presents ocial.issues appropriate for my class..
65 % 21. This program presents èdnflict situations my class can uhderstand.
68 %22. This,program presents psitive techniqUes for resolving conflict.

PROGRAM AREAS NEEDING IMPAOVEMENTL:

-3 % characters .

22 % languawe
22 % voices
11 % dramatizationa

22 % mord suals 0 %
22 % more action 3 %

3 % format'variety 3 %

24 % math content 5 %

'i

65 % Offered additional comments

affective content
lower vocabulary
music,
teacher's guide

1

1 ,
k
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Table Q.8

.SUMMARY OF CLASSROOM.ACTIVITIES: SHOW .D

17 classes .( 46%). did.not participate in any classroom activity related to the prOgram
.

I '

12 classes ( 32%) participated in a related classroom activity BEFORE OR AFTER program
.

viewing.
I/

..
. /

classes (22%) participated in a related.classroom activity.BOTH BEFORE &ND AFTER
-

program vieWing: e
//

17 Total nUmber of classes

T'NUMBER AND TYPE OF RELATED CLASSROOM 4CTIVITIES

BEFORE VIEWING

16 classes ( 43%) participated in a .related classroom activity BEFORE program viewing.

In those 16 classes, the number and type of,related classroom activities were:

preparation taken from Program guide

preparation taken.froM tveacher's own
math curriculum

, .

no math-content-preparation

0ther

1 activities

discussions

planned lessons

teacher dominated

student dominated

teacher-student-interaqAon

g.

14 3

1

9

0
0

12

AFTER VIEWING

12 clasges ( 3%) particiPated in a
-

In ,those 12 clasbes, the number

3 activities'

8 disc9ssions
a.

2 planned lessons.

. 1 follow-up.taken
. ,from.program guide

related classroom activity-AFIXER program viewing.

and type of related classro4m aCtivi ies were:-

9 teacer-seudent interaction\

1 student dominated

CONTENT OF RE.LATED CLASSROOM ACTIVITIES
.

2 teacher dominated

2 falow-up assignment made

2 other

.To classroom teachers ( 54%):conducted a relatedactivity and/or discussion BEPORE,

/ -AFTER, or BOTH BEFORE AND AFTER: prOgram viewing.'

Of those 20 classioom.teachers;
46

-

15 (75%) dealt with the math content.of the program.
- .

.

1 ( .5%) dealt wit'h_thel cUitural aspects of the program.

2 (10%) dealt with the other attitudinal aspects of the

177
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APPENDIX R

DESCRIPTIVE STATISTICS, SHOW-BY-SHOW ANALYSIS:

SHOW E

STUDENTATTENTION

STUDENT APPEAL.

SHOW OVERALL

BROWNSTONE SEGMENTS

CITY4LATS

SCOOPS'. PLACE

ANIMATION SEGMENTS

TEACHER-RESPONSES

RELATED CLASSROOM ACTIVITIES/
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4

. Table R.1

Student Attention: Show E

Part of ShOW

'Students Attending and/or Responeiag

SD

Show D7erall 91% 15%

Major Segments

- Math Fact #1 96% 5%.

Scoops' Place 94% 10%1

Math ,Fact #2 97% 5%

Math Eact #3 85% 25%.

Historical Segment 79% 26%.

City Flats 89% 15%

Math-Fact #4,. 71% 41%

Note. n, = clAsses.

1 9
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Table R.7

SUMMARY OF TEACHER,RESPONSES

n= 35 Show E

80 % 37. This program was educationally effedtive.
38. The overall presentation in this week's program was:.

outstanding 26 % mediocre 3 % no response 2 %

good 69 % poor 0 1"

CLASS.PREPARATION SUBSCALE TOTAL MEAN: 36

34 %, 3. I have prei..riously taught the math content in this program to.my class.
37 %. 4. I prepared students for the program.

PROGRAM GUIDE SUBSCAIE TOTAL MEAN._ 69

71 % 25. The teacher's guide has n adequate.amount of information.
77 % 26. The format of the teacher's guide makes the infOrmation clear.
80 % 27. The suggestions for activities in the teacher's guide ate good.
49 % 28... I would use this guide continuously when using this program.

TOTAL MEAN 81PROGRAM PRESENTATION SUBSCALE

80 % 6.. The pace of the program 41lowee .t1-..udents to absorb the material.
74 . % 12. The order of the program was Al.
91 1 23. This program is humorous ar
89 % 31. The music was effective.
71 % 32. This program has art.i.ztj-

LANGUAGE SUBSC TOTAL MEAN 89

94 % 14. The A. ws,at a level that my class could understand.
' 83 % 15.. The lo, appropriate within the context of the,progral,

TECHNiCAL QUALIIi 3UBSCALE

80 % 29. The picture reception was,adequate
83 % 30. :.The sound wat adequate.

STUDENT ATTENTION SUBSCAIE

TOTAL.4MEAN 81

TOTAL MEAN 90

83 % 13. The presenta,:lor held myiistudents' attention.
.

97 % 24. The- student4,were rift Officult to control during the program. (Item.Recoded)

PROGRAM APPEAL SUBSCALE4 . .7,1/7
TOTAL MEAN 81 %

,
L_

. /
91 -% 1. I like the program. !

89 % 2. The program was interiesting for my. studen,ts.
80 % 33. .I would likl to have/more programs like this.
83 134.. The progra is help Ul in presentin4 math aCtivities to students.
71 % 35. The program makes i easier to discuss math with my ttudents.
7,4t. ..% 36. I would use more prTgrams like this if they were availab\e.

'

1

i
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Table R.7 (continued)
4

MATH CONTENT SUBSCALE TOTAL MEAN 81

91 % 7. The math topic was appropriate for my class.
77 % 8. The amount of information covered was appropriate gor my class.
83 % 9. The program content was appropriate for my grade level.
83 % 10. The program content was appropriate for the mlth curriculum.

71 % 11. This presentation met the needs of my students.

MATH ATTITUDE SUBSCALE TOTAL MEAN 81 %

%, 16. The program would stimulate math activities with my students.
89 % 17. T program encourages positive attitudes towards math.

SOCIAL ATTITUDE; SUBSCALE TOTAL MEAN 82

86 % 18. This program presents eLnnic groups in a positive manner.

89 % 19. This program presents sex roles in a positive manher.

' 77 % 20. This program presents social issues appropriate for my class.

80 % 21. This program presents conflict situations my Class can uhderstand.

80 % 22. This program presents positive techniques for resolving conflict.

'PROGRAM AREAS NI;EDING IMPROVEMENT:

3.% characters
'*11 % language

20 % voices
6 % dramatizations

20 % more visuals 6 %

6 % more action 0 %

"0 1. format variety 0 %

% math content 11 %

63 .% Offered additiona, comments .

186

affective content
lower vocabulary
music
teacher's guide



.19

11

4

classes ( 56%)

classes ('32%)

classes ( 12%)

Table 41.8

SUMMARY OF CLASSROOM ACTIVITIES: SHOW E

did not participate

participated in a
viewing.

participated in a
program viewing.

: 34 Total number of,classes'

in any classroom activity related to the program

related classroom activity BEFOREOR AFTER 14ogram

related classroom acstivity BOTH BEFORE AND AFTER'

,NUMBER AND TYPE OF RELATED CLASSROOM ACTIVITIES

BEFORE VIEWING

10 classes ( 29%) participated in a related classroom activity BEFORE program viewing.

In those 10 classes, the number and type a-related classroom activities were:

preparation taken from program guide3 activities 6

8 discussions 2

I planned lessons

5 teacher dominated
12

0 student dominated
0

7 Leacher-student interaction

AFTER VIEWING

preparation taken from teacher's own
math curriculum

no math content preparation

other

9 classes- ( 27%) participated in a related classroom activity PYTER program viewing.

6 activities

4 discussions

3 planned lessons

4 follow-up taken
frOm program guide

,CONTENT OF RELATED CLASSROOM ACTIVITIES

15- classrdqm.

In those 9 classes, the number and ype of related classroom activities were:

) 6 .teacher-.student interaction

2 student dOminated

3 teacher dominated

4 follow-up assignment made

1 other

teachers ( 44%) conducted a.related activity and/or discussion BEFORE,

AFTER, or BOTH

Of those 15

BEFORE AND AFTER,program viewing.

classroom teachers,

13 ( 87.%) dealt 'with the math content of the program. .187
2 ( 131) dealt with the'cultural aspects of the program.

2 (13%) dealt with the other attitudinal asEiects of the/program.



APPENDIX S

DESCRIPTIVE STATISTICS, SHOWBYSHOW ANALYSIS:

SHOW F

STUDENT ATTENTION

STUDENT APPEAL

SHOW OVERALL

BROWNSTONE SEGMENTS

CITY FLATS
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Table S.1

Student Attention: Show F

Part of Show

Students Attending and/or Responding

SD

.Show Overall 90% 14%

Major Segments

Math in the Street 1/1 90% 12%

City Flats 96% 4%

Math in the Street #2 89% 16%

Scoops' Place '89% 14%

Historical Segment 82% 267

.Film Documentary 84% 21%

Note. n = 29 classes.

p.
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n=

74

35

Table S.7

SUMMARY OF TEACHER RESPONSES

,.-

Show

37. This prOgram was eddcationally effective.
38. The overall:presentation in thit week's program was:.

outstanding 31 % mediocre 20 % no response %
good 46 % poor U.3 %

CLASS PREPARATION SUBSCAIE TOTAL MEAN: 47

51 % 3. I have.previously taught the math content in thir. program to my class.
43 % 4. I prepared students for the prograt.

PROGRAM GUIDE SUBSCALE TOTAL' MEAN 60

60 % 25. The teacher's guide has an adequate amount of information.
69 % 26. The format of the teacher's guide makes.the information clear.
60 % 27. The suggestions for acti,rities in the-teacher's guide &ice good.
51 % 28. 'I would use this guide continuously when using this program.

PROGRAM PRESENTATION SUBSCALE TOTAL MEAN 82

86 % 6. .The pace of the program allowed students to absorb the material.
80 % 12. The order of the program was logical.
86 % 23. This program is humorous at times.
91 % 31. The music was effective.
66 % 32. This program has artistic quality

LANGUAGE SUBSCALE TOTAL MEA/4

91 % 14. The vocabulary was at a level that my class could understand.
89 % 15. The language was appropriate within the context of the program.

TECHNICAL QUALITY SUBSCALE TOTAL MEAN 76

69 % 29. The picture reception was adequate
83 % 30. The sound was adequate.

---SUDENT ATTENTION SUBSCALE TOTAL MEAN 93

t 13. The preSentation held my-Studentg' attention:
\

97, % 24. The studentA were reit difficult to control during the program. (Item Recoded)

PROGRAM APPEAL SUBSCALE TOTAL MEAN 79

86 % 1; I like the program.
80 % 2. The program was interesting for my students,
71 % 33. I Would like to have more Programs like this,

% 34. The program is helpful in presenting math activities to students,
71 % 35. The program makes it easier to discuss math with ,my students.
77 % 36. I would use tore programs like 'this if they were available.

195



Table S.7 (continued)

MATH'CONTENT SUBSCALE TOTAL MEAN 73 %

71 % 7. The Math topic was appropriate forjny c1ass.
74 % '8. The amount of information covered was appropriate
'80 % 9. The program content was appropriate for my grade
80 % 10. The program content was appropriate for the math
60 % 11. This presentation met the needs of my students.

for my class.
level.
curriculum.

-----MATH-ATTITUDE-SDHSLALL TOTAL MEAN. . 77 %

69 % 16. The program would.stimulat4 m4h activities with my students.
86 % 17. The 'program encourages positive attitudes towards math.

SOCIAL ATTITUDE.; SUBSCALE

77 % 18. This
71 % 19. Athis

54 % 20. This
69 21. This
66 % 22. This

TOTAL MEAN, 67 %

program presents ethnic groups in a positive manner.
program presents sex roles in a positiVe manner.
program presents social issues appropriate for my class.
program presents Conflict situations my class can Uhderstand.
program presents positive techniques for resolving conflict.

PROGRAM AREAS NEEDING IMPkOVEMENT:

11 % characters 14 %
11 % languave 3 %
17 % voices 7 %

11 % dkamatizations 26 %

more visuals
more action.
format Variety
math content.

71 % Otfered additional commentS

196

0% affective content.
0% lower vocabularyy
3% music

17% teacher's-guide



Table S.8

SUMMARY OF CLASSROOM ACTIVITIES: SHOW F

23 classes ( 64%) did not participate in any claSsroom activity related to the program

8 classes ( 2%) participated in a related classroom activity BEFORE OR AFTER program
viewing.

5 classes.( 14%) participated in a related classroom activity BOTH BEFORE AND AFTER
program viewing.

36 Total number of classes

NUMBER AND TYPE OF RELATED CLASSROOM ACTIVITIES

BEFORE VIEWING

7 classes ( 19%) participated in a related classroom activity BEFORE program yiewing.

In those 7 classes, the number and type of related classroom activities were:

1 activities 7 .preparation taken fromprogram guide

7 discussions

'1 planned lessons

4 teacher dominated

tr 0 student dominated

7 teacher-student interaction

AFTER VIEWING

p ,preparation taken from teacher's own
math curriculum

o no math content preparation

0 other

11 classes ( 31%) participated in a related classroom activity AFTER program viewing:

In those 11 classes, the number ard type df related classroom activities were:-.

2

9

2

8

activities--

discussions

planned lessons

follow-up taken
_from program guide

CONTENT OF RELATED CLASSROOM ACTIVITIES

8 teacher-student interaction

0

6

1

student -dominated

teacher dominated

follow-up assignment made.

-2 --'other

13 classroom teachers. (36%) conducted a related activity and/or' discussion BEFORE,

AFTER, or BOTH BEFORE AND AFTERprogram viewing._

Of those 13 classroom teachers,"

12.( 92%) dealt.with the math dontent-of the program. i).7
1.( 8%).dealt with the cultural aspects of the program.

. 0 ( 9%).dealt with the other attitudinal aspects of the.program.

11,



APPENDIX T

DESCRIPTIVE STATISTICS, SHOW-BY-SHOW ANALYSIS:

SHOW G

STUDENT ATTENTION

$TUDENT APPEAL

SHOW OVERALL

BROWNSTONE SEGMENTS

,CITY FLATS.

SCOOPS' PLACE

ANIMATION SEGMENTS

TEACHER RESPONSES

RELATED CLASSROOM ACTIVITIES
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Table T.1

Student Attention: Show G

Part of Show

Students Attending and/or. Responding

sti

.Show Overall 89% .16%

Mjor.Segmeotn

Math in the Street #1 89% 14%

Math Fact #1 91% 13%

Scocs' Place 87% 17%

Math Fact #2 86% 18%

Math An the Street #2 84% 21%

Historical Segment .74% 32%

41Ath Fact #3 82% 26%

City Flats 94% 7%.

Math Fact #4 74% 37%

Note. n = 38 classes.
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Table T.7

SUMMARY OF TEACHER RESPONSES

AI

36
Show

67 % 37. This program was educationalay effective. ,

38. The overall presentation in this week's programhwas:

outstanding 8 % mediocre 22 % no response 6%
good 56 % poor 8 % ,

-CLASS PREPARATION SUBSCALE TOTAL MEAN: -33' %

\,33 51,' 3. 'I nave previously taught the math content in this program_ to.my class.
33 % 4. - I prepared students' for the-program: \- ?

\
PROGRAWGUIDE SUBSCALE w

.' %TOTAL MEAN 62

64 % 25. The teacher's guide has an adequate amount.of information':
67 % 26. The format of the teacher's guide, makes the information clear.
64 .% 27. The suggesti6ns for actiVities in the teacher's:910de gre good.
53 28. I would use this guide continuously when using,this program.

"11
.

PROGRAM PRESENTATION SUBSCALE TOTAL MEAN, 74
(

-1,3%

"75' % .6. The pace of .the program allowed students to allsorb.the material.
69 % 12:. The order of the program vas logical,
86 23. This.program is humorous at,timeS.

.86 ''sk 31. ThAmusic was effdctive.
.% 32. This program.has artistic-quality

.

'LliNdoAGE SUBSCALE% TOTAL MEAN 88

69' 1 14. The vocabularywas at a level that my class could nnd,.:rstdnd.
% 15. Thelanguage.WAS appropriate.within thecontext 6f the program.

TECHNICAL QUALITY SUBSCALE.

81 %.29. The picture'reeeption was adequate
-81 % 30. The-sound was.adequate.

TOTAL MEAN 81

STUDENT ATTENIION SUBSCALE TOTAL. MEAN :78

% 13. 'The presentation held my students' attention.
89 % 24. The Student were not difficult,to control during-the program.

-

PROGRAM ApPEAL SUBSCALE TOTAL MEAN . 76

(Item Recoded)

83,% 1: I like the program.
75 .% 2. The program was interesting for, my students..
81 .% 33. I woUld like to-have more programs like thiS..
78 %.34. The program .is helpful:7in-presenting thath activities to students.
67 % 35. The program ',makes it easier to'discuse math with my studeAs.-
75 '%,16.. I Would-use More programs like this if they were available...

,



Table T,7 (continued)

MATH -CONTENT . HUBSGALE TOTAL MEAN. 75

81 % '7; The math topic,was apprOpriate for my class.
72 % ,8. Theamount of information covered was appropriate fox my class.
.78 % 9.. The program content Was apPropriate for 'my grade level:
86 % 10. The program content yas appropriate for the math ctrriCulum.
58 % 11. This presentation met the nee'ds of my students.

MATH ATTITUDE SUBSCALE ,-,-TOTAL MEAN 81

81 % 16., The program would stimulate math activiIies with My.'students.
81 % 17. The program encourages positive attitudes towards math.

SOCIAL ATTITUDE; SUBSGALE

89 % 18.
78 % 19.
61 % 20.
69 % 21.
69 % 22.

This program presents
This progam presents
This program presents
This program.presents
This program.presents

TOTAL MEAN 73

ethnic groups in a positive,manner.
sex roles in a positiverManner;
sodial issues appropriate forlaS-s.
coralict situations my-class can uhderstand.
positive-techniques-for-resolving conflict.

. 1

PROGRAM AREAS NEEDING IMPkOVEMENT:

8 % characters.
17 % languale
25 % voices.
19 % dramatizations

28 %- more visuals ... 3

17 % more action 7

11 % format variety , 6

.25 % math content . 17

- 67 % Offered additional comments
.

t--

206

% affective content
% lower vocabulary
% music
%. teacher's gpide



22 Olasses-( 60%)

9 classes ( 24%)

6 classes ( 16%)

Table T.8

.SUMMARY OF CLASSROOM ACTIVITIES: SHow G

did not participate in any classroom activitY related to the program

participated,in

participated in
program viewing.

17 Total number of classes

a related classroom activity BEFORE OR AFTER. program.

a related classroom activity BOTH BEFORE AND AFTER

_NDMBER AND TYPE OF RELATED CLASSROOM ACTIVITIES

BEFORE VIEWING

11 classes ( 30%) participated in a_related classroom activity:BEFORE program viewing.

In those 11 classes, the number

2 activities

9 discussions

planned lessonS

teacher.dominated

0 student dominated

4 teacher-student interaction..

and type of related classroom activAies were: .,.

AFTER VIEWING

10

8 preparation taken from program guide

2' .preparation taken from teacher's own
math curriculum-

.1 .no math content preparation

Other

classes ( 27%) participated in a related classroom activity AFTER program.viewing.

In and type of related classroom activities were:those 10 classes, the, number

4 activities

5 discussions

2 planned lessons

6 follow-up takeP
from program guide

, 'CON'rENT OF RELATED CLASSROOM ACTIVITIES

2

0

teacher-student interaction

student dominated

teacher dominated

follow-up assignment made

other

r.
15 clagSrooM teachers ( 40%) conducted a related activity and/or discussion BEFORE,

AFTER, or BOTH BEFORE AND AFTER pro9ram viewing;

Of those . 15 classroom- teachers,
v.

13-( 87%). dealt with the math-cOntentrof the,program...

1 ( 7%) dealt with the cultural aspects of the program.

O( 0%) deslt with.the.p.ther:attitlidiriaI aspectS ofthe program:

207



APPENth U

.DESCRIPTIVE STATISTICS, SHOW-Ay7SHOW ANALYSIS:

SHOWJI

STUDENTATTENTION

STUDENT APPEAL.

--SHOW OVERALL

BROWNSTONE SEGMENTS

CITY FLATS

Scoops.' PLACE.

. MIMATION SEGMENTS

TEACHER .RESPONSES

RELATED CLASSROOM ACTIVITIES

208



c.

Table U.1

Studcat Attention: Show H

Part of Show

Students Attending and/or Responding

SD

Show Overall 92% 11%

Major Segments

City Flats 96% 5%

Historical Segment 85% 19%

Scoops' Place 89% 14%

Film Documentary 91% 16%

Note. n = 38 classes.

5
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Table 13.7

SUMMARY OF TEACHER RESPONSES

n= 37 ShOw H e

. ,78 % 37. This program was educationally effectiVe.
38. The overall presentation in this week's program was:

outstanding 30 A mediocre 8 %. no response A
good 62 % poor 0 %

-CLASS PREPARATION SUBSCALE TOTAL MEAN: 43

.

,51 % 3. I have previously taught the math content in this program to my class.
35 % 4. I prepared-students for the/Program.

PROGRAM GUIDE SUBSCALE TOTAL MEAN' .53 %

57 % 25. The teacher's guide has an adequate amount of information
57 % 26. The forMat of the teacher's guide makes the inforMation clear.

-62 % 27. .,The.suggestions for-activities in the teadher's guide'dre>good.
38.A 28. I would usethis.guide continuously when using this program.

-N
PROGRAM PRESENTATION SUBSCALE TOTAL MEAN 81,

81 % 6. The pace of the program all6wed students to abSorb the material.
76 % 12. The-order of the program was logical.
92 % 23, This program is huMorous at times.

_ 92--A,31.--)16 music wad effective
65 A 32.- This program has artistic quality

0

LANGUAGE SUBSCALE TOTAL MEAN 91 °

92 ., % 14, The yocabUlary was at.a. level that my class could.underdtand,
. 89 % lS. The language was appropriate.within the context oethe program.

'TECHNICAL QUALITY SUBSCALE TOTAL MEAN 89-,

. 95 % 219. The pieture,reception was adequate
84 % 30. The sound,was adequate.

STUDENT ATTENTION suiscALE TOTAL MEAN 85

76 %-13. The presentation.beld my students' attention. °

95 .% 24. The studentAwere nett difficult to control during the program. .fItem Reeoded)

PROGRAM APPEAL

89 % 1.

SUBSCALE TOTAL MEAN 81

I like the prograM.
.

.. .

84 i 2. The program was interesting for. my-students, . .

81 % 33. I Would like.to have more programs like this.
.

84 % 34.,
.'

The program is helpful in:presentih4 math activities to'students.
65 A35. The program makes it easier to discuss math with my students. . .

81 % 36. I would use more Programs like this if they were available.

215

,'



Tgble U.7 (continued)

MATH CONTENT SUBSCALE TOTAL MEAN 72 %

81 % 7.
70 % 9.

70 % 9.

68 % 10.
70 %.11.

The math topic was appropriate-for my class.
The amountof information covered was appropriate fof my 4ass.
The program.content was appropriate for mS, grade lev 1.. .

The program content was appropriate for the math curriculum.
This presentation met the needs of my. studerits. ..

MATH ATTITUDE SUBSCALE

76 % 16. The program would.stimulate math activities with my students.
84 % 17. Thd program encourages positive attitudes towards math.

TOTAi MEAN 80

SOCIAL ATTITUDE SUBSCALE

87 % 18.
87 % 19.
57 % 20.
76 % 21.

73 % 22.

This program presents
This program presents
This program-presents
This program presents
.This program presents

AtMEA--_76

ethnic groups in a positive manner.
sex roles in a positive manner.
social issues appropriate for my class.
conflict situations my class:Can Uhderstand.
positive techniques for resolving conflict,

PROGRAWAREAS NEEDING IMPkOVEMENT:

characterd
language
voices
dramatizations

19 i

22 %
8 %

22 %

more visuals
mord'action
format variety
math content

60 % dffered additional comments

216 ,

3 % affective content
-5 % lower vocabulary
3 %-music

14 % tdacher's guide



23 classes

10 \Vasses

Table U.8

SUMMARY OF CLASSROOM ACTIVITIES: SHow H

( 61%) did not participate in any ciassroom actiVity related to the program
.

( 26%) participated in a related CLassroom activity BEFORE OR AFTER Rrogram
. _

viewing.
-

'5 .classes (13.%) participated in a related claSSroom activity BOTIP BEFORE AND AFTER'
program viewing.

.38 Total number of-classes
.

,

NUMBER AND TYPE OF RELATED CLASSROOM' ACTIVITIES

BEFORE VIEWING..

.

._.(.

..9 classes (0.24%) participated in a relatedclassroom activity BEFORE program viewing.

In those 9 clasSes, the number and type of related.classroom"activities were:

1 activities

discussions,

1, 2' planned lessons

4. teacher dominated

0 Student dominated A

8 teacher-student interaction

'AFTER VIEWING

7 preiarationtaken from program guide

2 preparation taken from teadheii"s
math.curriculum,

no math content preparation

other

Own

11 classes ( 29%) participated.in wrelated Classroom activity AFTER program vieing.'"

those. 11 classes,' the
.

In number and type of related classroom activities were:

4 activities 6

8 discussionc 2

2 planned lessons 3

6 follow-up taken
from program guide

1,

3

CONTENT'OF'RELATED CLASSROOM ACTIVITIES'

teacher-student anteraction

student dominated

teacher dominated

follow-up assignment made

other

classroomteachers ( 39%) conducted a related activity and/or discussion BEFORE,

AFTERi. oi BOTH BEFORE AND AFTER.program.viewing.

Of those 15 classroom teachers,

14 (93%) dealt with the math content of the program.,

0 ( ;dea lt with the cultUral aspects of the prbgram..:
. ,

3' (20M:dealt-with" th&other attitudinal aspeCts of tbej?rPgram..

217
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C
(C

dE
M

Y
17T

E
T

)
H

elpful M
aterials

M
eter stick

to show
 percentages

[
P

ercentage as a w
ay to express fractions.'

E
quivalence betw

een percentages and
fractions-

M
ain M

ath Ideas

,.11.11110

B
efore the P

rogram

S
om

e questions for studenis:

W
hat is one hundred percent

of som
ething?

W
hat is fifty percent of

som
ething?

W
hat does the w

ord "percent"
m

ead?

A
fter the! P

roetam
(S

ee back of sheet.)

N
ote

S
om

e H
ighlights

M
M

T
IM

II1W

B
row

nston:
D

anny talks 50 percent
of the tim

e.

,M
ath-ln-T

he-S
treet: "W

hat peicentage
of the day do you spend talking?,

A
nim

ation: P
ercentages represent

fractions of the tvhole.

P
rogram

101
P

ercentages

.C
ity F

kits: A
 candidate for the school

board w
ins m

oie than S
d percent

of the total votes.

M
atp-In-T

he-S
treet:, "W

hat percent
-

of your body is covered w
ith

clothes?"

A
nim

ation: S
everal exam

ples show
the m

eaning of one half.

S
coops' P

lace: E
xplaining how

 m
uch

m
oney a toxer can m

ake from
.a

fight, G
regory cuts up a pie to

show
 how

 percentages w
ork.

90%
probably.

.50%
possibly.

10%
P

ràbably not.

S
o W

ill w
e do it?

Y
es, w

e'll do it.
.

W
e don't ted w

e W
ill..

It depends on the percentage
"P

ercentage, percentage,yeah!

(-O
ther

uggestions''

T
he next tim

e there is a class election,
have stU

dentsfellort the result ;n
A

percentages as w
ell ai in vote. counted..

C
xplain-and discuss the fact that

som
e

salespeople w
ork,on com

m
ission,

usually expressed'as a percentage of
the m

oney 'they bring in through
C

i
sales. D

oes a low
 com

m
ission (in

percent) alw
ays m

ean
a low

 inconte?,

P
eople often use P

ercents to talk
;about changes; for exam

ple: T
he

num
ber of children in k schoni w

ent
up ten percent last year_ D

oes this
say how

 m
any m

ore children there
.

are in the school? W
hat inform

ation
is m

issing?
A

W
hy is it often convenient to

talk about chattes in percents?



P
age tw

o
P

rogram
 101

O
n a m

eter stick, point out that thte centi-
m

eter m
arks divide it into 100 equal parts.

H
ave a student find the point half-

w
ay along the m

eter stick by balanc-
ing the stick on his or her finger.
W

hat num
ber is halfw

ay. along?
W

hat percentage of the m
eter stkk

is half the m
eter stick?

M
ark the 50 cm

 point, and have
a

student find half of the 50 cm
interval by eye. -W

hat percentage
is one-quarter of the m

eter stick?
pertentage is three-quarters?

H
avea student divide the m

eter
stick into three equal.parts by eye.
R

oughly w
hat percentage is one-

third of the m
eter stick? T

w
o-thirds?

W
hat percentageqf the m

eter stick
is 20 cm

? 10 cm
?

m
? O

ne cm
?

(N
ote: S

eeing these percentages

m
arked off on the stick m

ay help
students visualize w

hat the per-
centages m

ean.)

W
hat percentageof the m

eter stick
is 80 cm

? 90 cm
? 95 cm

? 99 C
m

?
100 cm

?

S
efr -o. ten students. A

sk the class:
-- W

hat percentage of the ten have
birthdays in the first half of the
year? W

hat percentage have birth-
days in the second half of the year?
}lave students add the P

ercentages.
D

o they total 100 percent?
W

hat percentage of the ten are
w

earing som
ething red?

W
hat percentage of the ten are

nam
ed John? (P

ick one student's
nam

el
W

hat percentage are nam
ed C

aroline?
(P

ick a nam
e not in the class.)

H
ave ten students report how

 long they
w

atched television last night.
W

hat percentage w
atched no

television at all?
W

hat percentage w
atched ode hour

or m
ore? T

w
o hours or m

ore? A
nd

so on.

R
epeat som

e of these questions w
ith fiventy

students.

R
epeat som

e questions w
ith four students,

and som
e w

ith tw
o students.

If som
e students in the class are good at

division:

W
hat percentage of the total class

. are girls? W
hat percentage are boys?

H
ave students add the percentages._

W
hat percentage of the total clas

w
atched at least tw

o hours of
television last night?

I

[
A

ny percentage can be put as a
fraction. (F

or elym
ple, 27 percent

is the sam
e as

100
) W

hy do people
often tbe percents instead of fractions?
(N

ote: C
om

paring percentages is
often easier than com

paring fractions.)

T
angents

A
ny percentage can be put as a

decim
al fraction. (F

or exam
ple,

27 P
ercent is the sam

e as .2,7) W
hy

do people often use percents instead
of decim

al fractions?

A
sk students to estim

ate: W
hat per-

centage of theday do-you spend in
school?. W

ith friends? S
leeping?

E
aag? W

atching television? voing
hom

elvork?
A

dd up the percentages. If
the total is m

ore or less than
100 percent, w

hy?

W
hat do these expressions m

ean?

. "W
e're behind you one hundred

percent!"
,1

"I feel a hundred percent today."

ede

S
om

e rock groups receive "a
per-

centage of the gate" at a concert.
W

hat does this m
ean? (N

ote: A
certain percentage of all m

oney
received in ticket sales.)

M
ath F

acts
i

25%
 =

41

50%
 =

2

C
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H
elpful M

aterials
A

ssorted m
aps, preferably including local

street m
aps, road m

aps for the state and
-nation, and new

spaper w
eather

m
aps.

[H
ow

 to read m
aps

U
sing m

aps to plan rO
O

tes

M
ain M

ath Ideas

B
efore the P

rogram
S

om
e questions to think about:

H
ave you ever used a m

ap to keep
from

 getting lost?

W
hat are som

e other reasoni people
use m

aps?

S
ay, brother, do you know

 w
here you're

going?

S
ay, sister, do you know

 w
here you're

at?

O
nce you get it together,

T
here's nothing you cannot do.

O
nce you know

 w
here you're going,

N
o one can stop you but you.

A
lw

ays m
ap it out, m

an,
.,

B
efore you m

ake a m
ove;

T
hat m

akes it so m
uch easier

T
O

 get yotirself inthe groove.

S
om

e H
ighlights

S
coops' P

lace: S
ister S

tokes
uses a m

ap
to plan the parade rotite for the Y

outh
S

ervice D
ay m

arch and rally.

B
row

nstone: T
o_help H

ettor reach
his

appointm
ent on tim

e, the children
draw

 him
 a m

ap.

'C
ity F

lats: P
lanning a cam

ping trip, the
group draw

s m
aps of the area around

the cam
psite so no one w

ili get lost.

P
rogram

102

M
apping and S

caling

W
hat w

ould you change around the
school?W

here w
ould you put stores, a

.

hospital, an ice cream
 parlor?

'
W

hat w
ould you place outside the

classroom
 w

indow
,s?

17.;R
..w

nstone: M
ichael, N

ancy, and Z
ach

are lost on a street corner because
their m

ap is out of date.

A
nim

ation: M
apm

an rescues lost travelers
by show

ing them
 how

 to read a m
ap.

A
fter the P

rogram
H

ave students sketch a rough m
ap of the

school building and a few
 blocks around

it.
W

here are the dm
-is to the building?

A
re there trees?

O
n w

hat side does the sun shine in
the afternoon?

A
re there buildings that block the

sunshine?

W
here is the nearest playground?

S
uggest that students draw

 m
aps to show

their routes from
 hom

e to school.

F
or students: D

raw
 a m

ap of
a w

ooded
area for a cam

ping trip.

W
hat sym

bols do you need?

W
hich w

ay.is north?

W
here are the trees' T

he lakes?
"-,)

T
he w

aterfall?

H
ave students draw

 a m
ap of an im

azi-
nary neighborhood, U

sing col-61.-s to
represent different features:

B
odies of w

ater
blue

W
ooded areas, parks

green

F
ire statiohs

red

H
ouses

A
partm

ent buildings

O
ffice !:w

ildings

S
tow

s

Libraries

etc.



T
angents

D
iscuss w

ith students:
4

In a B
row

nstone segm
ent, N

ancy, Z
ach,

and M
ichael are lost because their m

ap
'is out of date. T

he street they Ire look-
ink for does not appear on their m

ap.

A
part from

 new
 -treets, w

hat are
som

e other reasons rnaps have to
be changed?

C
an old m

aps ever be useful?

H
ow

 often should m
ap com

panies
check their m

aps?

In S
coops' P

laceeS
ister S

tokes uses a
m

ap for the parade-route to C
ity H

all
A

ccording to Jay, "E
veryone know

s
how

 to get to C
ity H

all."

W
hy are m

aps som
etim

es im
piorrant

even for people w
ho know

 their
w

ay?

W
hat can m

aps tell you, aside
from

 how
 to get w

here you are
going?

In C
ity F

lats, Joey did not w
ant to go

cam
ping because his m

other could not
afford to buy his equipm

ent for the
trip. C

ould, he havP
 gone u=

m
ping

w
ithout buS

fing equipm
ent? C

an you
plan a cam

ping trip using available

equipm
ent from

 aro:1nd the house or
neighborhood1

e c

In an anim
ation piece, M

apm
an helps

lost travelers by`pointing out landm
arks

on the m
ap.

W
hat are som

e landm
arks in your

rieighborhood? In your state? In
,the country? In the w

orld?

' H
ow

 do different kinds of land-
m

arks appear on m
aO

s?

H
ow

 m
ight people w

ho m
ake m

aps
use landm

arks?

D
ispuss w

ith students; Im
agine a city

m
ap the sam

e size as the actual city.
W

ould there be problem
s in using it?

M
ath F

acts
7 x

3
=

21
3

x
7

=
21

21
3

=
.

7
21

7
=

3

P
age tw

o
P

rogram
 102

f O
ther S

uggestions--
H

ave students bring in a w
eather m

ap
from

 the new
spaper. W

hat do the various
sym

bols m
ean? F

rom
 the m

ap, can
students tell w

hat the w
eather is like

in different parts of the country?

S
ave w

eather m
aps for several

days in a row
, and poiln out the

gradual changes in'w
eaiher across

the country from
 day to day.

U
sing a road m

ap, have students find
the-num

bered route that 'runs nearest
the school.

W
here does this route lead?

D
o other m

aps show
 how

 long
the route is, end to end?

W
hat inform

ation that does not appear
on a road m

ap m
ight som

eone need for
a car trip?

e- o es

C
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IM
O

:E
Y

ar-T
E

V
D

[H
elpful M

aterials

G
raph paper

M
ain M

ath Ideas
-

G
raphs are useful for recording

and lookinga
inform

ation,
because

G
raphs can cleadY

 show
 a visual

relationship betw
een tw

o vari-
ables.

S
om

e H
ighlights

A
nim

ation: A
 caterpillar U

ses coordinates
to find a leaf on a graph.

S
coops,:P

lace: D
O

nna uses a graph to S
how

that she runs fast enough to be on the
boys' track team

.

,
C

ity F
lats: A

pple draw
s a w

rong conclusion
about a graph of the store's daily
profits.

e B
efore

the P
rogram

`e- A
fter the P

rogram

tl

P
rogram

103
G

raphs

H
ow

 m
any people in the class.w

ere born
in N

ovem
ber? In July? --'

S
uggest to the class that they m

ake a
graph like the one below

.

S
om

e questions to think about:
In w

hich m
onth w

ere the m
ost

people born?

7654321

W
hat are som

e of the things that
this graph does not tell you about
children in the class? (D

oes it tell
w

hat day of the' m
onth people w

ere
born, or the ages of people in the
class?) W

hat else doesn't it tell you?

Jan.
F

eb.
M

ar.
'A

pril
M

ay
Ione

July
A

ug.
S

ept.
O

ct.
N

ov.
D

ec.

M
O

N
T

H
S

 O
F

 T
H

E
 Y

E
A

R

S
om

e questions to think about:
H

ave you ever had to keep a record
of anything for a long tim

e? H
ow

did you do it?
C

an you think of people w
ho keep

daily records?, (W
eather forecasters,

f

storekeepers, doctors, athletic
coaches, kids interested in baseball,
etc.) H

ow
 do they record inform

ation?
D

oes anyone know
 w

hat a graph is?
(W

rite the w
ord on the board.)

IA
sk students how

 m
any hours of television

they w
atch each day. H

ave them
 plot this

inform
ation on a graph over ond or tw

o
w

eeks, day, by day.

M
ath F

acts
'.

6 x 7 =
42

.7 x 6
=

 42
42

-s- 7
-5--

6
42

6
=

 7

C
V



e-
O
t
h
e
r
 
S
u
g
g
e
s
t
i
o
n
s

D
iana and C

larenciw
ere pra

icing high
jum

ps.' T
hey used a graph t

record how
high they jum

ped each tim
e.

S
om

e questions tcP
think abo

W
ho jum

ped the highe
W

ho im
proved the m

o
W

ho m
ay be jum

P
ing

lot m
ore jum

ps?
W

hat are som
e things

not tell you?

48 in.

u9
47 in.

o.M
46 in.

45 in.

44 in.

I
43 in.

C
A

(..)
42 in.

uJ
41 in.

0
40 in.

O
39 in.

38 in.

37 in.

36 in.

t:t?t?igher after a

is graph does

A
 student can do several standing long

jum
ps and m

ake a graph that show
s his

or
her progress.

H
ave students bring graphs to-class from

m
agazines and new

spapers. S
elect som

e
interesting ones to look at in class and discuss.

T
here are m

any graphing gam
es, such

as

tic-tac-toe played on coordinate points"
rather than spaces. C

heck w
ith your

curriculum
 supervisor concerningother

graphing gam
es.

N
_

C
LA

R
E

N
C

1
2

3
4

5
6

7
8

9
10

11
12

N
U

M
B

E
R

 O
F

 P
R

A
C

T
IC

E
 H

IG
H

 JU
M

P
S

e
d
e

C
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T
a
n
g
e
n
t
s

[
C

an students think of w
ays that graphs m

ight
keep them

 out of trouble?

N
o
t
e
s

7-1

C
N

I1



H
elpful M

aterials
S

cissors
to cut out paper slidr rule

M
ain M

ath Ideas
N

egative num
bers',w

 express dci ts

T
he concepts of "A

ro" and "below
 zero"

T
he num

berline; negatiC
e num

b rs on
.,

the num
berline

e
B

efore the P
rogra

S
om

e questions to think abo'ut:

W
hat does it m

ean to bF
 "in the

red"? T
o be "in the W

e"?

W
hat is the sm

allest nu
know

?

A
re there any num

bers

T
iber you

sm
aller

than zero?

S
uppose the tem

peratu e is 10
'degrees one evening and drops
20 degrees overnight. ifhat is
the tem

pffature in the n orning?

rfter the P
rogra

(S
ee back otsheet.)

S
om

e H
ighlights

,

M
ath-ln-T

he-S
treet:. "W

hat's a negative
num

ber?"

B
row

nstone: H
ow

 long is a num
berline?

A
nim

ation: A
 little boy jum

p's along a
num

berfine to add 4 4. 5, and to
subtract 4

6.

C
itirlats: A

pple's raspadas
com

pany
finds itself "in the red" due to
the rising cost of supplies.

M
ath-ln-T

he-S
treet: "W

hat is zeto?"

S
coops' P

lace: G
regory finds him

self
"below

 zero" by giving aw
ay ice

cream
 to custom

ers in S
coops'

store.

e
S

ons
I got those negative num

ber blues;
.1 gbt less than nothing to lose.

S
om

e folks think thatzero
Is as low

 as you can go,
B

ut I learned the hard w
ay

T
hat it just ain't

'C
ause those negative num

bers

G
o right on dow

n the line,
P

ast zero on forever,
Into infinite tim

e.

I got those negative num
ber blues;'-

I got less than nothing to lose.

P
rogram104

N
egative N

um
bers

T
angents

S
om

e questions A
or students:

In S
coops' P

lace, S
coops says to G

regory,
"If you w

orked all your life,you couldn't
buy a friend." D

o you agree?

In C
ity F

lats, A
pple tries to pull the

raspaclas business out of the red by
raising the price from

 15 cents to 20
cents. D

o you think this w
ill w

ork?
(D

o students realize that raising the
price m

ay reduce how
 m

any raspadas
the children sell?, Y

ou m
ight point

out that this problem
 occurs in nearly

every business.)

S
uppose negative num

bers had
never

been invented. H
ow

 w
ould

w
e be

handicapped?

T
here is usually an arrow

 at each
end of

a num
berline:.

-4 -3 -2 -1 0 1
2 3 4

W
hat do you think the arrow

s m
ean?

l
riam

 F
acts

3 x
9 =

 27
9 X

 3 =
 27

27
3

=
9

27,
9

=
3



e N
otes

e- A
fter the Program
S

tudents can use tw
o num

ber
those at the bottom

 of this p
both positive and negative nu
H

ave them
-carefully cut out t

rectangles to m
ake tw

o "slide

7.-

.`

P
age tw

o
P

rogram
 104

D
irections: lo add 3 +

 5:
P

lace the arrow
on slide A

 over
the 3 op slide B

.

F
ind the 5 on S

lide
A

; the answ
er

is right underneath'it.

T
his is one kind of slide rule.

S
tudents m

ay w
ant to m

ake longer slides
to handle bigger and sm

aller. num
bers.

(H
ere the num

bers
are 1 cm

 apart.)
S

tudents can use num
ber slides tolind

these answ
ers:

ines like
e to add
bers.

e."

7+
1 =

9 +
 1 =

7 +
 2 =

3 +
 6 =

0 +
 8 =

D
irections: T

o- subtract42
5:

P
lace the arrow

 on slide A
over

the 2 on slide B
.

F
ind the 5 on S

lide A
; the

answ
er is right underneath it.

S
tudents can use num

ber slides
to find

these answ
ers:

2
6 =

10
8 =

5
7 =
7 =

0 - 8 =
1 10 .=

W
hat about these?

10
8 +

 3
2

6
4:

5

3
7

2

ecic
C
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[H
elpful

bM
aterials

S
cissors - for cutting paper,

R
uler or yardstick and m

asking tape -
to find fraction points

M
eter stick - to find fraction points
for tenths

M
ain M

ath Ideas
C

om
paring the sizes of fractions

S
om

e equivalences betw
een fractions

and decim
als

B
efore the P

rogra
S

om
e questions to think about

-
H

ow
 m

any people are th re in half
of your class?
W

hat does it m
ean if the nsw

ee
is not a w

hole num
ber?

H
ow

 w
ould you divide one dol ar am

ong
three people?

S
ong

iIt's going to take a fraction cf m
y life

T
o find out w

here I'm
 going,

lust a fraction of m
y life

B
efore 171 he a know

ing;

>
I

Like one half of four is tw
o;

W
hat's left ybu call one half.

lust a fraction of.m
y life.

.-- S
om

e H
ighlights

A
nim

ation: S
everal exam

ples show
 the

m
eaning of one half.

M
ath-r-T

he-S
treet: "W

hich is bigger, 1.1
or 2- ?" "H

ow
 did you figure it outr'

S
coops' P

lace: A
llieboy and B

obby agree
to help R

alph C
arter (w

ho plan M
ichael

on -"G
ood T

im
es") try to get a j- vote to

pass a referendum
 for their school.

1
A

nim
ation:

and .1 are nam
es for the

10
sam

e fraction.
1

B
row

nsrne: D
anny tells a story abouty

and

1
C

ity F
latis: Joey learns that

is sm
aller

than 2- .

B
row

nstony. M
ichael w

ins an election by)
gaining

of the vote.

e- A
fter the P

rogram

1
I

1
I

1
I

1
4

4
4

4

W
hich is bigger,

or 1?

W
hich is bigger,

or
?

W
hich is'bigger,,

or
?

P
rogram105

-

D
ecim

al F
ractiO

ns

In a B
row

nstone skit, D
anny

told this
story about tw

o O
actions trying

to sit
on a park bench:

"... O
ne day little one-half w

as just
sitting on_a park bench, enjoying the
day. It w

as a beilutiful day.. A
long

com
es a big, boasting three-fourths,,

and says, 'H
ey, little one-half, that

park bench jug isn't big enough for
both of us.' W

ell, little one-half
says

hum
bly, 'I am

 'afraid there is only one
half of the park bench left.

If you
can fit, you're w

elcom
e to sit.' N

ow
I don't need to tell you that three-
fourths is m

uch.bigger than one-half,"

S
tudents m

ight enjoy draw
ing an illustration

for the story.

A
sk.the class: S

uppose you cut a sheet
of paper in half, then cut one of the-pieces
in half again, and one of those pieces in
halft and so on, cutting sm

aller and sm
aller

pieces in half as long as you could.

- H
ow

 m
any tim

es do you think
you

could do this?

T
ry it. (N

ote: A
bout 13 cuts is the

m
axim

um
. A

fter only ten cuts, the
paper is about one thousandth its
original size. T

w
enty cuts w

ould
,

give a piece about one m
illionth the

original size!)



e. T
angents

-A
sk students:

If a piece of w
ood is tw

o feet long,
w

hat fraction of it is half a foot?

A
 quarter-dollar is som

etim
es called

tw
o bits. H

ow
 m

uch is one bit?

S
uppose a tw

o-galion bucket has
one! gallon of w

ater in it.
Is it half

full or half em
pty?

A
 song from

 the program
 is printed else-

w
here on this sheet. C

an students add
m

ore verses?

O
ther S

uggestions

P
ut a strip of m

asking tape along a ruler
or a yardstick. F

ind and m
ark the points

for 1 1
2-

1
3.

2 ' 3 ' 3 ' 4 ' 4 :

P
ut a strip of m

asking tape along a m
eter

stick. M
ark the points for 4 ,

-
2-

u
10 '

10 '
and so on.

If -1 nam
es the sam

e fract on as .1,
10

w
hat decim

al fractions corr spond
to iii : ii, j--, and so onz W

hat
is tfie decim

al Iraction for 1° ?

e c

W
O

.

M
ath F

acts

636981

x 6
=

36
4 6

=
6

x 9
=

81

9
=

9

N
otes

,

P
age tw

o
P

rogram
 105
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(S
cissors

tO
 cut

out paper slide rule

H
elpful 'M

aterials

[M
ain M

ath Ideas
M

eaning ofthe-decim
at point

S
om

e equilialences betw
een

com
m

on
fraC

tions and decim
al fractions

r- Som
e H

ighlights
A

nim
atiop: T

ly and .1 are nam
es for the

sam
e fraction.,

B
row

nstone: .1, :10, and T
al are nam

es
for the sam

e fraction.

S
coops''place: A

llieboy adds decim
al

-
fractions to find out how

 m
any 1.5-

volt batteries he needs for his 6-volt
radio.

A
nim

ation: S
everal exam

ples show
 the

m
eaning of one half.

B
efore the Program

A
sk students:

Is '$15 the sam
e as $.15? (W

rite
these on the board)

Is 15 the sam
e as .15?

D
oes anyone know

 w
hata "decim

al
point" is?

M
ath-ln-T

he-S
treet: "W

hat percentage
of your body is covered w

ith clothes?"

B
row

nstone: .005 is another
nam

e for
5

17001)
.

C
ity F

lats: P
racticing fora bicycle race,

joey learns the difference betw
een

15
kilom

eters and 1.5 kilom
eters.

B
row

nstone: Z
ach finds the w

rong
answ

er
on his cakulator because he ddes not
use the decim

al point.

B
row

nstone: .99 is the sam
e as "

T
R

Y

e- T
angents

A
n "odom

eter" is a device on a car or
bicycle that tells how

 far it has traveled.
(U

sually it is right under the speedo-
m

eter.)T
his is the odom

eter on a brand
new

 car:

0 0 0 0 7
H

ow
 far has the car traveled since it

w
as built!

W
hat do the zeros in the front of

the 7 m
ean?

:

P
rogram

I 06E
D

ecim
al F

ractions

A
fter the

P
eogram

--)
(S

ee back of sheet.)

S
ong

H
ey people

.
W

hat's the point O
f it all?

T
he point is

.
.

.

Y
ou got to know

 -w
here the

point goes.

T
he point is

.
.

.

Y
ou got to know

 w
hat the point show

s."

T
he point is

.

T
o get the poirit in the

place.

T
he point is

.
.

T
o knoW

 w
hen to m

ove the point
a space.

T
he point indicates

Y
ou got part of a w

hole.
It show

s yau a fraction,-
A

nd leaves you in control.

T
he pqint w

e're talking about is the
decim

al point.-

'1%

T
his is the oddm

eter on an old
car that has been driven for ten
years:

010
0 0 7 IN

W
hy does the reading look the

sam
e

as on the new
 car? (N

ote: T
he car

has probably traveled 100,007.2
m

iles -- but there are not enough
places on di odom

eter to register
the "l': T

he average car travels
about 10,000 m

iles in a year.)

S
om

eone w
ho needed to

m
easure

distances accuiately m
ight order

a special odom
eter like this:

' D
ag

7IN
g

H
ow

 far has the car traveled?
,

In a B
row

nstone sketch, N
ancy

says she
bicycled to the library and back,

and it
w

as uphill all the w
ay. Is this possible?

,

(N
ote: If the trip is uphill

one w
ay, it

has to be dow
nhill the other w

a)", cvC
n

by a different route.)



rA
sk students to add 25 cents_and 75 cents.

R
epeat, w

riting the am
ounts as $15 and

.$.75. T
hen ask for .25

+
 .75 - as num

bers,
not as sum

s of m
oney.sT

ry M
b* exam

ples,
starting from

 sum
s of m

oney and m
oving

to addition of decim
al fractions.

- T
ry exaM

ples like 25 +
.75, and

25 +
 7_50

A
fter the P

rogram

S
tudents can use tw

o num
berlines like

those at the bottom
 of this page to add

num
bers w

ith decim
al fractiohs. H

ave
them

 carefully cut out the rectangles to
m

ake tw
o "slides?' D

irections: :ro add .5
and 1.2:

.

- P
lace the arrow

 on S
lide A

 over
the .5 on S

lide B
.

- F
ind the 1.2 on S

lide A
: the answ

er
is right underneath it.

S
iudents can use num

ber slides to find
these answ

eri;

.5 +
.5

.5 +
 1.0

1.5 +
.5

.6 +
.9

1.4+
.4

=
.

-
D

irections: T
o subtract 1.5

.8:

- P
lace T

he .8 on S
lide A

 over the 1.5
on S

lide' B
.

- T
he answ

er is right under the arrow
on slide A

.

S
tudents can use num

ber slides to find
these answ

ers:

1.0
-

.5

1.5
- r.0

1.5
-

.5

1.6
-

.8
2.0

1.3

P
oint out to students that .25 lies halfw

ay'
betw

een .2 and .3- and so on for .75,
1.25, and 1.75

.25
+

 :75
=

1.5
- .75

=

P
age tw

o - P
rogram

 106

In S
coops' P

lace, A
llieboy added 1.5 and

1.5 to get 3.0 - even though he knew
, nothing about decim

als at the start. H
ow

....did he know
 w

here to put the decim
al

point? (N
ote: O

ne w
ay is by approxi-

m
athig. 30 is deafly too big; .3 is

too
sm

all; but 10 is in the right range.)

O
ther S

uggestions

M
ath F

acts
3 ... 3

.13 =
 13

U
r

,-
T

O
W

_ 7

C
ut

t.1
1

1
1

II
.2

.3 ).4
.5

.6
.7

0

S
lide B

1 H
IM

 II II
.9

I
1.1 1.2 1.3 1.4 1.5

1.6 1.7 1.8 1.9
i

1.0
2.0

edc
C
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M
ain 'M

ath kleas
H

ow
 to round off ndm

bers

M
ultiplying w

ith rounded-off num
bers

A
dvantages of rounding off w

hen
-

m
ultiplying

questions for students:

D
o you ever m

ultiply w
ithout using

pencil and paper?

S
uppose som

ething costs $6.98, and
you needeight of them

.. C
an you

find a rough total quickly? H
ow

?

,

B
efore the P

rogram

S
am

e H
ighlights

r-
S

ong

C
on"you round this num

ber to its
closest ten?

C
an yoei round this num

berto its
closeit ten?

'C
ause if you have a num

ber, forty-
three, let's say,

R
ound it off to forty, fifty's far

aw
ay.

T
hen take another num

ber, forty-
.

eight, okay?
.

R
ound it off to fifty, forty's far

aw
ay.

H
ey, you, can you round this num

ber
td its closest ten?

H
ey, you, can you round this num

ber
to its closest ten?

B
row

nstone: "C
an you round this num

ber
to its closest ten?" A

 song explains how
.

A
nim

ation: A
 cavem

an rotinds off to the
nearest hundred.

C
ity F

lats: Loli helps A
pple figure out if

his club can afford to buy jackets by
show

ing hiin how
 to round off and

approxim
ate the prices.

B
row

nstone: H
ector and E

dith approxi-,
m

ate how
 m

any m
ore iiot dogs they

w
ill need for their carnival stand.

S
coops' nace: B

y using m
ultiplication,

Irene avoids being cheated.

A
nim

ation: A
 round-off

song gives the
rules for rounding num

bers betw
een

1 and 100.

B
row

nstone: T
he children round off

to
figure out how

 m
uch

m
oney their

carnival m
ade on ticket sales.

D
ocum

entary: R
aoul approxim

ates how
m

uch m
oney he can earn by planting

and cultivating a row
 of squash.

B
row

nstone: T
he children approxim

ate
hoW

 m
uch m

oney they m
ight

m
ake on

their next carnival.

P
rograin107

A
l;P

roxim
ation

e-A
fter the P

rogram
.

.
.

F
or students:

-1

If you had been given $10 to buy
certain things at the grocery store,
how

 could you approxithate to find
-out if you have enough m

oney:

1 dozen apples
,

$1.39
2 loaves w

hole-w
heat

bread-

1 dozen oranges
1 box soap pow

der
1 half-gallon honey ice

cream
1.50

1 can,floor w
ax

1.29
1 package garbage bags

:69
2 chickens

3.60s1

1.10
.89
.98

S
uppose your ciass is planning

a
party.

W
hat w

ill you need to buy?
H

ow
 m

any of each item
?

A
bout how

 m
uch w

ill each
item

 cost?
-

R
oughlY

, how
 m

uch m
oney

w
ill you need altogether?



t-T
angents

A
sk studentr

T
he chilaren in the program

 sing, "C
an'

,
Y

ou round this num
ber to its closest ten?"

A
ctually, you round a num

berto its
closest m

ultiple of 10. W
hat.is a m

ultiple.
of 10?- W

hat arepultiples of20? .25?
100? O

ne?
.

In a B
row

nsto.ne skit, E
dith and H

ector
v.ld 48 hot dogs in one hour. T

here
w

ere
five M

ore-hour's to go, so they had to
order m

ore hot dogs. A
t 48 hot dogs

per hour, th4 figured they w
ould need

(48 x 5) hot dogs for 5 m
ore hours. D

o
you agree? H

ow
 m

any m
ore hoedogs

w
ould you have ordered?

In S
coops' P

lace, the salesm
an says, "W

hen
you buy orie of som

ething, you have to
pay a w

hole lot m
ore than w

hen you buy
a lot of som

ething .... T
he afore you

buy,.the less it costs." W
hat did he m

ean?
(N

ote: T
he cost for each item

 is usually
less if you buy m

any at the sam
e tim

e.)

M
ath F

acts

8 x 7 =
 56

7 x 8 =
 56

56 ÷
 8 =

7

56 ÷
 7

8

edc

O
ther S

uggestions
S

om
e questiO

ns for students:

D
o you think banks ever use

approxirnationM
in-spitali? -P

ost
offices? A

irports?

S
aIspeople som

etim
es m

ake a
conIiission on w

hat they sell.
(E

xp in the w
ord "com

m
ission.")

H
ow

ri salespeople determ
ine

ho m
uch m

oney they w
ill m

ike?
D

o you know
.anyone w

ho w
orks

on acom
m

ission basis? W
hat are

the advantages com
pared w

itti a
salary? W

hat are the disadvantages?

F
ind m

it the differenie in price
betifeen subscribing to a m

agaiine
-

and buying-it on the new
sstand. U

se
..appioxim

ation to com
pare prices.

W
hich is less expensive? W

hy does
.

the M
agazine com

pany m
ike it

cheaper dne w
ay thad the other?

W
hen w

ould it be dangerous for
these people to round off num

bers
and approxim

ate?
S

urgeon
P

harm
acist

A
irplane pilot

,

H
ow

 do you think a restaurant
m

anager know
s how

 m
uch food

to buy each day?

.
N

otes

C
opyrigth 01976 E

ducation D
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M
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E
M

E
Y

rff_O
dM

r
M

ain M
ath Ideas

A
pproxim

ating by rounding off t

A
dvantages of approxim

ating

111,111M
i

B
efore the P

rogram

S
om

e questions to think about:

W
hat are som

e tim
es w

hen an
exact answ

er is not necessary?. -.

If,an item
 costs $.98, roughly

how
 m

uch w
ould tw

o of them
cost? H

ow
 did you figure it out?

A
fter. the P

rogram

A
sk students:

1,

S
om

e H
ighlights

P
rogram

108

A
pproxim

atio,,

B
row

nstone: C
an you rourid this

num
ber to its closest 10?

A
trim

ation: A
 round-off song gives

;the rules for rounding rium
bers_

betw
een 1 and_100.

.
I

..
B

row
nstone: T

he children rountoff
prices to decide how

 m
uch they-

can spend on gifts.

A
nim

ation: A
 cavem

an
rounds off

the num
ber 521 to 500

to
the nearest 100.

_

S
coops' P

 ce: A
llieboy rounds prices

up t
figure the m

ost m
oney he

. w
 need for party supplies.

T
hereare 52 program

s in this
"Infinity F

actory" series, each
half an hour long. R

ound off to
findout roughly how

 m
any hours

nsuld tak to w
atch all 52

shoW
s, onf right after the other.

7 H
ow

 tall are you? S
uppose 100

people like you stood on each
6ther's heads; roughly how

 tall
w

ould they all be?

E
ach story in an offim

building
is about 12 feet high. R

oughly
how

 tall is a 60-story building?
A

bout how
 m

any of you, stand-
.

ing on each other's heads, w
ould

it take to be as tall aS
 a 60-siory

building?

H
ow

 m
uch television did you

w
atch last nipt? R

ound off to
findiahoU

t how
.m

uch television
you w

ould w
atch in a year, if

you 'w
atched that am

ount
evecy day..'

C
ity F

lats: Loli show
s thechildren

how
 ,to add their ticket sV

es by
grouping.

M
atkIn-T

heiS
treet: "H

ow
 m

uch is
a m

illion?"

B
cow

nstotte: W
hat w

ould
you like a

m
illior of?

[
36 ÷

 4-.1-.4-
36 ±

 4 =
9

9 x 4 =
 36

,

S
.

M
ath P

acts.,

C
an you round this num

ber to its
closest ten?

C
an you round this num

ber to its
closest ten?

'C
ause if you have a num

ber, seventeen,
Jen say,

R
ound it off to tw

enty; ten is far
aw

ay..
T

ake another num
ber, thirty-three, let's

say,

R
ound it off to thirty; forty's far aw

ay.
C

an you round this nanber to its.
closest ten?

t.6



rF
or students:

S
uppose'you had six item

s, each costing
under 50:

T
angents

pencil
100

ruler
490

shoe laces
49'

rubber bands
- paste

450
scissors

49'
F

ind the total cost, rounding off each
item

 to the nearest dollar. (R
esult:

Z
ero.) W

hat is a bettee w
ay to round

off these prices? (N
ote: R

ound-to the
nearest 101..)

In S
coops' P

lace, the children hid $15
to spend on a party. A

llieboy rounded
the cost of each item

 up to the next
dollar.. W

hy did he round up, instead
of rounding off to the nearest dollar?

lh S
coops' P

lace, A
llieboy disagreed

w
ith the adding m

achine total. C
an

adding m
achines be w

rong? (N
ote:

T
he M

achines are seldom
 w

rong, but
people som

etim
es punch the w

rong
num

bers into the m
achine.)

In S
coops' P

lace, Irene rang up
a

$9.80 charge instead of 984, and
found a total of $.21.20. C

ould she
have found the correct total w

ithout
adding all the num

bers again? (N
ote:

S
he w

as too high by $9.80
or $8.82.)

A
 m

illion is a lot, but there is a
num

ber m
uch higher called a

googol
a 1 follow

ed by a
hundred zeroes. W

ritten out,
a googol)ooks like this:

10,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,
000,000,000,000,000,000,000,
000,000,000,000,000,000,000,
000,000,000,000,000

C
an you think of anything

you m
ight need to count in

googols? (N
cite: N

o ordinary
situations itw

olve num
bers that

high.)

N
otes

ec1c
C
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M
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O
ther S

uggestions

S
tudents m

ight be interested in this
inform

ation:
1

A
 m

illion seconds is about 1
12

/days.

A
 m

illion m
inutes is about 2 years.

A
 m

illion drops of w
ater is about

20 gallons.

A
 stack of a m

illion records
w

oU
ld reach" seven tim

es as high
as a 100-story building

a

slack about a m
ile and a half

high.

A
 m

illiorrrecords laid side by
side w

ould reach about 190
m

iles.

(S
tudents can do calculations like

theie by rounding off.)
:

7

T
here are about 4,000,000,000

people in the w
orld. S

uppose the
average person is about 5 feet tall.
H

ow
 m

any m
iles long w

ould all
the people in the w

orld be, end to
end? R

ound off 5,280 feet in a
m

ile. (N
ote: 'A

bout 4 m
illion

m
iles

enough to reach all the w
ay

around the w
orld 16 tim

es!),

In a B
row

nstone skit, D
anny said:

"A
 m

illion can be too m
uch." W

hat
are som

e things you w
ould not w

ant
a m

illion of?



IM
E

O
T

Y
C

rr
'D

T
/

r-H
elpful M

aterials

F
oot ruler or yardstick, m

eter stick, and
string

for m
easurem

ent experim
ents

M
asking tape

for attaching m
eter stick

to w
all

Long playing record, cardboard carton,
scissors, m

asking tape, and short
stick

for m
aking trundle w

heel

r M
ain M

 th Ideas

M
N

IM
O

O
F

M
easuring length in m

eters

W
eighing in kilogram

s

A
 kilogram

 as a little over tw
o pounds

S
ong

M
eters are for le,,gth; gram

s are. for
w

eight.
.

Ifyou knO
w

 the difference; you can
control your fate.

M
eters of-length, gram

s of w
eight,

K
ilogram

s, centim
eters, then you have

M
eters are for kngth, gram

s are for
w

eight.

A
nd if you know

 the difference, you can
control your fate.

M
eters

length; kilogram
s; centim

eters;
G

ram
s

w
eight; kilogram

s, centim
eters.

S
om

e H
ighlights

P
rogram
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M

easurem
ent in M

eters

M
ath-ln-T

he-S
treet: "D

o you know
 w

hat
a m

eter is?"

A
rlm

ation: R
ita C

heetah, the m
eter

reader, m
easures w

ith R
elic units. /

C
ity flats: A

pple m
easures off a soccer

field w
ith a trundle w

heel.

A
nim

ation: A
 group of anim

ated peanuts
use a caliper and rulerto m

easure
their subm

arine.

M
I6

B
row

nstone: N
ancy m

easures to fit
a

new
 table into her room

.

A
nim

ation: T
w

o centim
eter w

orm
s

m
easure a penny.

S
coops P

lace: M
etric w

eights confuse
M

iss M
irie w

hen she w
eighs her

luggage for a trip to A
frica.

B
row

nstone: Z
ach show

s there are 1,000
gram

s in a kilogram
.

B
efore the P

rogram
A

sk'students:

W
hat is a m

eter (as a unit of
length)? W

hen do people use
m

eters?

W
hat is a kilogram

? W
hen do

people use kilogram
s?

A
fter the P

rogram
In ancient tim

es, in som
e 'parts of the

w
orld, one unit of m

easure w
as the cubit:

the distance from
 the elbow

 to the finger-
tips. H

ave three or four children
m

easure
the w

idth of the chalkboard in cubits,
using their ow

n arm
s.

D
o their answ

ers agree?

W
hy do w

e no longer use the
cubit as a m

easure of length?

H
ave students m

ark a spot on the w
all

exactly one m
eter off the floor, and

w
ith m

asking tape attach a m
eter stick

to the w
all vertically w

ith its bottom
 at

the.m
ark. S

tuden4 can use this to find
their heights in m

eters and centim
eters.

In m
any parts of the w

orld, people buy
clothing'in m

etric sizes. W
ith a piece of

string and a m
eter stick, children

can find
som

e of their clothing sizes in centim
eters:

w
aist, neck, head circum

ference,
arm

-
length, and so on.

A
sk students:

A
bout how

 m
any kilogram

s do you
w

eigh?

A
bout how

 m
any kilogram

s could
you lift?
A

bout how
 m

any kilogram
's does a

new
born baby w

eigh?
(N

ote: T
here are about 2.2 jiounds

to a
kilogram

a little over tw
o pounds.)



e-T
angent's

D
iscuss: A

t a great deal of trouble and
.expen....ei the U

nited S
tates is now

 starting
a changeover to the m

etric system
. W

hy?
(N

ote:. In part, because m
ost of the

w
orld

already uses the m
etric system

, and the
change w

ill m
ake trade w

ith other countries
m

uch easier.)

.;?

D
iscuss w

ith students:

D
o you find it aw

kw
ard to

convert
w

ith the units w
e use now

12 inches
per foot, 5,280 feet per m

ile, 16
ounces per pound, and so oh?
W

ould you find it easier in the m
etric

e
system

100 centim
eters per m

eter,
1,000 m

eters per kilom
eter, 1,000+

gram
s per kilogram

?

W
hy do you think m

ost of the w
orld

has already adopted the m
etric

system
?

Instead of using inches and fractions of
inches, engineers som

etim
es use tenths

of feet and hundredths of feet. W
hy?

S
om

e questions for students:

W
hy do international airlines

w
eigh

luggage in kilos instead of in pounds?
W

hy are soccer fields m
easured in

m
eters instead of yards? (N

cite:
S

occer has been m
ost popular in

m
etric countries.)

S
om

eone w
ho w

eighs 100 pounds
in the U

nited S
tates w

ould w
eigh

about 45 kilbs in M
exico. D

oes
this m

ean he or she loses w
eight

on crossing the border?
.46.-.71.

edc

W
hile N

ancy is carrying her table int6the
B

row
nstone, she says, "Y

ou can't go by
looks. Y

ou have to m
easure it."

Is this
'

alw
ays true? (N

ote: S
om

etim
es

an
estim

ate is good enough.)

In C
ity F

lats, Lon w
ants to take w

ood-
w

orking instead of hom
e econom

ics.
D

oes your class think this is appropriate?

Z
ach says, in a B

row
nstone skit,

"E
very-

body's doing som
ething special." W

hat
does he m

ean?

1

M
ath F

acts

[
7>

 x 9 =
 63

63 ÷
 7 =

9

63 ÷
 9 =

7

9 x 7 =
 63

e- N
otes

P
age tw

o
P
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O
ther S

uggestions
S

tudents can build a trundle w
heel like

the one A
pple used to

m
easure the soccer

field in C
ity F

lats. T
he w

heel itself
is an

old long:playing phonograph record,but
the record needs a "tire"-about

one-
quarter inch thick to bring its circum

-
ference up to one m

eter. C
ut strips of

cardboard from
 an old carton, and then

tape one or tw
o layers around the w

heel
to form

 the tire, m
aking it close to

a

quarter-inch thick. M
ake a clear m

ark
at the edge of the w

heel, put a stick
through the hole, and check the w

heel
by rolling it along a m

eter stick, starting
at the m

ark. A
dd or rem

ove cardboard
until one full turn of the w

heelcovers
one m

eter. S
tudents can use the w

heel
to m

easure any convenient distance in
m

eters.

1
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ful M
ateri

M
eter stick (if available) and string

for m
easuring

S
cissors, and ruler or yardstick

for m
easuring and cutting

string to m
etric lengths

.
C

halk
for M

arking off distances

M
 hle

A
n introduction to m

etric units of length

A
 sense of how

 long one m
eter is

C
onversion betw

een m
eters and centim

eters

e S
om

e H
ighlights

B
efore the P

rogram
F

O
R

 hiE
 T

E
A

C
H

E
R

:

A
s m

eter is about 39 inches long.

O
ne hundred centim

eters m
ake

up one
m

eter; a centim
eter is a little under

half an inch.

O
ne thousand m

eters m
ake up one

kilom
eter; a kilom

eter is a little over
half a m

ile. It takes about ten
m

inutes to w
alk one kilom

eter.

U
sing a m

eter stick, if available, have
students find som

ething in the class-
room

 roughly one m
eter long, w

ide,
or high. Instead of a m

eter stick,
students can use a piece of string
39 inches long.

H
ave students find an object about

O
ne centim

eter long, w
ide, dr:high.

B
row

nstone: N
ancy converts m

eters to
centim

etcrs.

M
ath-In-T

he-S
treet: "D

o you know
 w

hat a
m

eter is?"

S
coops' P

lace:. D
iscussing a track cvent,

D
onna describes a m

eter to S
ugar P

ie.

A
nim

ation: A
 fish uses an odom

eter to
travel 3,000 m

eters
three kilom

eters.

M
ath-ln-T

he-S
treet: "H

ow
 long is a m

eter?"

A
nim

ation: B
rief history of the m

eter; length
of a m

eter in term
s uf fam

iliar objects.

C
ity F

lats: C
huy m

easures O
ff 100 m

eters
for a race.

A
nim

ation: R
ita C

heetah, the m
eter reader,

-m
easures w

ith-m
etric units.

I

P
rogram

11 0
M

easurem
ent in M

eters

M
ath F

acts
.`

6 x
=

36'
6 =

N
otes

36
9 x

9
=

v 81
6

81
÷

9
=

9



A
fter the

P
rodram

P
rinted on this sheet is a ten-centim

eter scale.
H

ave students cut it out; they can use it ten
tim

es to m
easure off a piece of string one

m
eter (100 centim

eters) long.

A
sk students: H

ow
 m

any centi-
m

eters long is the one-m
eter string?

H
ave each student find places on

his or her body that are one m
eter

apart, and places half a m
eter apart.

C
an students find an object

in the room
 that is close to

one m
eter long, w

ide, or high?

W
hich student can find an object

closest to one centim
eter in size?

P
age tw

o
P

rogram
 110

S
om

e questions for students:

S
uppose you w

ent to school in
M

exico, w
here everyone uses the

m
etric system

. W
hat are som

e
things:you w

ould have to know
?

S
uppose the U

nited S
tatessuddenly

changed to the m
etric system

 over-
night.W

hat problem
s m

ight w
e

expect? (N
ote: F

or exam
ple,

the speed law
s w

ould
suddenly change.)
W

hat are som
e things w

e
w

ould have to change?
(N

ote: M
ileage on road

m
aps, carpet m

easurem
ents,

sizes of paperi etc.)

cm
. 0

1
2 3 4 5

6
7

8 9 1 0 C
M

H
I

I,
I

1.1

W
hat are som

e things peO
ple

w
ould likely m

easure in
centim

eters? In m
eters?

In kilom
eters? (N

ote: F
or

exam
ple, picture fram

es
in centim

eters, lum
ber

lengths in m
eters, taxi

fares by the kilom
eter.)

H
ow

 m
ight these people in our

country be using centim
eters,

m
eters, or kilom

eters now
? A

nd
w

hich units m
ight they use?

O
lym

pic track runner
M

ap m
aker

P
attern m

aker (for clothes)
M

echanic for foreign cars
A

stronaut
S

cientist

R
em

ind students that every m
easurem

ent of
length m

ust have a unit!

ar"T
he program

 says,'"A
 m

eter is a unit of
length." C

ut a pieceuf string any size;
announce it is a new

 unit of m
easurem

ent,
one "sprow

" long. (O
r nam

e the unit after
the school, or after a child.) U

sing the
piece of string, m

easure objects in "sprow
s."

H
ave students discuss the dis-

advantages of m
aking up their

ow
n units, especially for com

-
m

unicating w
ith other people.

Inform
 students that each nation

used to have its ow
n system

 of
units, and discuss the disadvantages.

B
y the end of this century, the

w
hole w

orld w
ill probably be

using the m
etric system

. W
hat

are the advantages in everyone
using the sam

e units?

H
ow

 could students m
easure the circum

ference
of (the distance around) a globe, using a
m

eter stick and a piece of string?

A
sk students: W

hy do you think the m
etric

system
 is easy to use? (N

ote: A
ll the

units relate by tens, hundreds, etc.,
m

aking the arithm
etic easy.)

,
edc

411=
11111111M

B
O

N
IM

B
V

f-
O

ther S
uggestions

H
ave students cut a piece of string 10 m

eters
long (about 1.1 yards, or use the one-m

eter
string ten tim

es). O
utdoors, use this ten-

m
eter string ten tim

es to chalk off tw
o

points 100 m
eters apart.

C
opyright ©

1976 E
ducation D
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ent C
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M
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H
ow

 long does it take to w
alk

100.m
eters?

A
bout how

 long w
ould it take to

w
alk 1,000 m

eters (one kilom
eter)?

A
bout how

 m
any kilom

eters could
you w

alk in an afternoon?



U
rn E

Y

H
elpful M

aterials
R

uler
for m

easuring body parts

B
ag of uncooked rice, quarter-teaspoon

m
easuring spoon, m

easuring cup
for estim

ating grains of rice

e-M
ain M

ath Ideas
E

stim
ation as a rough m

easurem
ent

E
stim

ating length w
ith parts of the body

E
stim

ation as a rougfi count

T
echniques for estim

ating quantity

S
om

e H
ighlights

B
efore the P

rogram

P
rogram

11 1

E
stim

ation of Length and Q
uantity

f-A
fter the P

rogram
--T

h
A

sk students:

W
ithout using a ruler, how

 could
you

F
ind out roughly how

 w
ide

a

pictbre is?

P
lace a basketball hoop about

ten
feet above the floor?

D
oes anyone know

 w
hat "estim

ation"
m

eans? W
rite the w

ord on the board.
,

M
ath:In-T

he-S
treet: "A

bout how
 far is it

from
-N

ew
 Y

ork to C
alifornia?"

A
nim

ation: E
steban estim

ates a length
by pacing off.

B
row

nstone:. E
dith, Jeannie, and N

ancy
find different resultsw

hen they
estim

ate the length of a picture.

A
nim

ation: U
sing their body lengths,

a group of peanut pirates m
easure

the distance to a btiried treasure.

C
ity F

lats.- A
pple, Loli, and their

-m
other use a scale to estim

ate the

num
ber 'of chocolate squares in a

basket.

D
ocum

entary: A
 P

uerto R
ican craftsm

an
estim

ates lengths w
ith his fingers as

he m
akes m

asks from
 criconut shells.

M
ath-ln-T

he-S
treet; "A

bout how
 m

any
hairs on your head?"

S
coops' P

lace: N
ate B

ow
m

an
and D

ave
S

tallw
orth of the N

ew
 Y

ork
K

nicks
help A

llieboy estim
ate

ten feet -- the
height for a basketball hoop.

B
row

nstone: F
or a contest,

D
anny and

N
ancy estim

ate the num
ber

of aliart-
m

ent buildings in the neighborhood.

A
nim

ation: A
bout how

m
any hairs on a

dog? T
w

o fleas estim
ate.

e-
S

ong
A

bout hO
w

 long w
ill it take?

A
bout how

 high should it go?

A
bout how

 w
ide should w

e m
ake it?

If w
e estim

ate, 'W
e'll know

.

T
hat's tilhat estim

ation's all about;

.T
hat's w

hat estim
ation'5.all about.

H
ave students use a ruler to

m
easure

these parts of their bodies:

length of hand
w

idth of closed hand
w

idth of outstretched fingers
length of foot,
W

idth of foot

S
uggest thatstudents estim

ate the length
of som

e,objects by using the
parts of their.

bodies m
easured ihove.

D
o different parts of each student's

body give sim
ilar results?

D
o different students find sim

ilar
results?

H
ave students,discusi how

accurate
this technique is. F

or exam
ple,

how
m

uch difference in results is
reasonable?

W
hen m

ight this kind of estim
ation

be useful?
\,

W
ith this technique, itudents

can estim
ate

the num
ber of grains in a bag of uncooked

rice:1. C
ciunt the, grains in 'a levelquarter-

teaspoon of rice. R
ound off the

result to the nearest ten grains.
2. C

ount the level quarter-teaspoons
of rice it takei for a fluidounce of
rice. T

hen calculate: A
bout hoW

m
any grains in the fluidounF

e?
3. C

ount the fluidounces
it.takes for'

a cup of rice. C
alculate: A

bout
how

 m
any grains in the cup?

4. C
ount the cups of rice in

the bag.
C

alculate: A
bout how

m
any grains

in the bag?



e T
angents

T
he program

 says there are about 100,000
hairs on the hum

an head. D
oes this m

ean
there.are about this m

any hairs on ei:/ery
hum

an head? D
o students know

 people
w

ho probably have few
er hairs? W

ho m
ay

have m
ore hairs?

A
bout how

 m
any hairs do students

think there are %
"the hum

an beard?
In the hum

an m
oustache?

T
o arrive at the figure 100,000

som
eone m

ust once have estim
ated

-the num
ber of hairs on the head.

H
ow

 do you think he or she w
ent

about doing it?

In a B
row

nstone skit, N
ancy and D

anny
estiM

ate the num
ber of apartm

ent build-
ings in thirty blocks by counting the
libildingsin one block, and then m

ulti-
plying by thirty..

S
uppose the block they chose for

counting had m
ore buildings thin

m
ost blocks, or few

er buildings.
H

ow
 w

ould this affect their final
estiniate?

.

H
ow

 should they decide w
hich block

to-use for counting? (N
ote: T

he
block should have &

typical num
ber

of buildings
about the sam

e
num

ber of buildings as m
ost of

the blocks in the neighborhood.)

ecle

In S
coops' P

lace, the basketball players,
N

ate and D
ave, estim

ated the height for

a basket in tw
o w

ays: from
 the height

of an upstretched arm
, and by holding

A
llieboy up on the w

all.
If these tw

o
'estim

ates had given different-i-esults,
how

 could N
ate and D

ave have decided
the.better estim

ate? (N
ote: T

his
w

ill dependton w
hich inform

ation is
know

n m
ore accurately

the height
of the arm

, or A
llieboy's height.)

,O
ther. S

uggestions
H

ere are som
e answ

ers to estim
ation

questions. W
hat are som

e questions thlt
m

ight give these" answ
ers? T

ry to obtain
several for each.

3,000 m
iles

10 feet

184 frisbees

10 inches

150 autom
obiles

half an inch

3 feet

4 m
iles

[M
ath F

acts
96

4
69 :

554
'54.

+
- 6 =

9
54 +

 9 =

N
otes

P
age tw

o =
P

rogram
 111
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L
caD

D
iF___Y

M
ain M

ath Ideas
E

stim
ating length and quantity using

afailable inform
ation

U
sefulness of estim

ation in solving
real probT

em
s

B
efore the P

rogram
S

om
e questions for students:

A
bout how

 w
ide is your sm

ile?

W
hat ape som

e things about eight
feet long?

H
ave you ever estim

ated how
 m

any
of som

ething w
ithout counting

each one? H
ow

 did you do it?

.
A

fter the P
rogram

S
om

e H
ighlights

P
rogram

112
E

stim
ation of Q

uantity and
Length

A
nim

ation: E
steban estim

ates a length
by pacing off.

B
row

nstone: T
he children realize that

estim
ation is not exact enough for

.building a platform
 to dance

on.

A
nim

ation: A
 group of peanut characters

estim
ate how

long a pole they need to
catapult a soldier tip to the tow

er
w

here their king is im
prisoned.

C
ity F

lats: foey, A
pple, and C

huy
estim

ate how
 high thercan throw

a glider by figuring the height O
f

a tall pole.

M
ath-ln-T

he-S
treet: "A

bout how
 long

is your,arm
?"

D
o,:um

entary: C
hildren estim

ate in
m

aking costum
es for a M

exican
festival, D

ay of the D
ead.

A
nim

atiO
n: A

 little girl estim
ates her.

chickens before they hatch.

S
coops' P

lace: S
coops, M

iss M
arie, and

S
ister S

tokes estim
ate w

hether S
coops'

P
lace can hdid 45 people for

a m
eeting.

A
nim

ation: A
boU

t how
 m

any, hairs
on a

dog? T
w

o fleas estim
ate.'

S
uggest that students estim

ate how
 m

any
of these there are in the school:

S
tudents

T
eachers

B
ells

F
ire alarm

 boxes

D
esks

D
oors

C
locks

W
indow

s

(N
ote: F

or exam
ple, to estim

ate
the

num
ber of students in the school,

students can first estim
ate the num

ber
in one classroom

, and then m
ultiply

by the num
ber of classroom

s.)

H
ave students estim

ate lengths of
several objects in the classroom

.
M

easure to see w
ho com

es closest.

In S
coops' P

lace, about 45 people
attended

thechurch m
eeting in the store. A

sk
students:

If there w
ere no chairs, and all the

people stood, aboyt how
 m

any
could have attended? (N

ote:
O

ne m
ethod is to find out how

m
any people can stand in the

space w
here one person sits.

S
tudents m

ight seat som
eone

in a chair, draw
 a chalk line

around the space he or she
takes up, and see how

 m
any

people can stand com
fortably,

in that space. T
hen, m

ultiply
by the num

ber of people sitting.)



In C
ity F

lats, /triple says that C
huV

's
"rough" estim

ate m
eans that he doesn't

know
 how

 high the glider flew
.

D
iscuss

w
ith students:

W
as A

pple right?
Is nuking an

estim
ate the sam

e as not know
ing

the answ
er?

-C
huy estim

ated the glider flew
-about 23 or 24 feet high. S

uppose
the exact height had been 25 feet.
W

ould C
huy have been w

rong?
(N

ote:
It is usualry not fair to

call estim
ates right or w

rong, but
they can be better or w

orse. C
huy's

estim
ate w

ould have been a good
one.)

S
uppose C

huy "estim
ated" that

the glider flew
 3,000 feet high,

w
hen it actually flew

 only 25
feet high. W

ould that have been
a good estim

ate? (N
ote: T

his
w

ould be a very bad estim
ate.)

A
sk students: W

hat are som
e tim

es you
could not find an exact answ

er, and
estim

ated instead?

W
hat are S

om
e tim

es w
hen you

needed an exact answ
er, and an

estim
ate w

ould not have been
good enough?

e c

S
om

e people estim
ate in their w

ork.
D

iscuss w
ith students:

A
 firem

an usually know
s the

length of his tallest ladder. W
hen

he
sees som

eone at the w
indow

of a burning building, how
 does

he decide w
hether the ladder

is tall enough to reach?

A
 pilot know

s that his or her
airplane needs a certain length
of runw

ay to land safely.
A

pproaching an airport, does
the pilot estim

ate the runw
ay

length from
 the air? (N

ote:
N

o; an estim
ate m

ay not be
good enough here. T

he pilot
w

ould check the m
aps, or talk

w
ith the airport controller by

radio.)

D
o experienced cooks alw

ays
m

easure their ingredients! W
hy

is it usually a good idea for
beginning cooks to m

easure
carefully?

M
ath Facts

8 x 9 =
 72

72
9 =

8

9 X
 8 =

 72
72

8 =
9

P
age tw

o
P

rogram
 112

O
ther Suggestions

A
sk students to estim

ate: S
uppose four

children stood in a line w
ith oU

tstretched
arm

s and their hands touching; how
 long'

w
ould the line be? H

ave them
 try it and

see.
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E
C

E
O

N
Y

Y
irgA

)

H
elpful M

aterials
S

oda straw
s and straight pins

for
m

aking shapes

[A
n angle as an am

ount of turning

S
izes of certain angles: 90 degrees, 180

degrees, 360 degrees

S
om

e uses for angles
.

M
ain M

ath Ideas

B
efore the P

rogram
----

D
iscuss w

ith students:

W
hat is an angle?

W
hat is a right angle?

C
an students find angles in the

classroom
?

e- A
fter the P

rogram

e--S
om

e H
ighlights

B
row

nstone: H
ector dem

onstrates angles
on a pool table.

S
coops' P

lace: G
régory show

s how
 he

uses angles in karate.

B
row

nstbne: M
ichael show

s Z
ach how

to use the corner of a book to m
easure

right angles.

D
ocum

entary: T
hree young people learn

how
 to build a geodesic dom

e out of
pipes.

C
ity F

lats: D
iana uses angles to teach a

dance class.

B
row

nstone: Z
ach uses angles to show

D
anny a dance step.

H
ave students m

ake these angles using
their bodies:

90 degrees (a right angle
)

180 degrees (a straight line LT
h_ )

45 degrees (half a right angle

360 degrees ( a circle

A
sk students to draw

 pictures of buildings
that hoe no right angles. F

rom
 their.

pictures, can students see w
hy m

ost' real
buildings use so m

any right angles?

H
ow

 m
ight these people use angles in

their w
ink?

.

choreographer
m

ap m
aker

ship navigator,
_clothing/designer

architect
trapeZ

e aitid
baseball player

P
cy4,pliyer

photographer

U
se angles to describ the route from

your hom
e t

S
ong

P
rogram

113
A

ngles

Y
ou can m

ove your system
O

ne hundred eighty degrees.
A

nd If you dig the rhythm
,

T
ry three hundred sixty w

ith
ease.

N
inety's really m

oving.
G

ive, it a try.
T

here dre angles to infinity
T

hink and yoti'll know
 w

hy.

G
otta get the angle

O
n this brand new

 dance.
D

on't be afraid to tangle,
lust give it a chance.

G
et the angle; give it a try.

U
sing the face ofclock, have students

answ
er these questions:

e>

--"A
t 3 o'clock, w

hat angle do the'
clock hands form

?

A
t 6 o'clock?

A
t 12 o'clock? (N

ote: Z
ero degrees

or 360 degrees)

W
hat angle does the m

inute hand turn
through every 15 m

inutes? E
very half

hour? E
very hour?

'1



T
angents

L.
B

ig angle
S

m
all angle

D
iscuss: T

he sm
aller angle looks bigger in

som
e w

ays, but-involves a sm
aller turn.

In S
coops' P

lace, G
regory said, "In karate,

you have to cover all the angles." W
hat

did he m
ean?

In a B
row

nstone skit, Z
ach used the corner

of a book to draw
 a 90 degree angle. W

hat
else could he have used?

If A
 is a right angle, does that m

ean that
B

 is a left angle? (N
ote: N

o.)

T
he program

 talks apout right angles. A
re

there any w
rong angles?

F
acts

3 x 8 =
 24

8 x 3 =
 24

ede

24
3

=
8

24
8

=
3

O
ther S

uggestions
P

age tw
o

P
rogram

 113

H
ave a student use angles to show

 the class
a dance step.

H
ave students use the song lyrics elsew

here
on .this sheet to choreograph a dance.

In the piece about a geodesic dom
e, the \

young people salA
i that a three-sided figure

is rigid, w
hile a four-sided.figure is not.

S
tudents m

ight enjoy trying the experi-
m

ent thediselves, and som
e other experi-

m
ents as w

ell:

T
ake three soda straw

s, flatten the
ends, and push straight pins through
the ends to m

ake a triangle. W
ith

four straw
s, m

ake a square. W
hich

is sturdier?

T
ake the square, flatten it a little

into a diam
ond, and add another

straw
 across the short diagonal. Is

the shape rigid? W
hat sim

pler shapes
now

 m
ake it up?

M
ake a six-sided figure out of soda

straw
s and pins.i A

dd straw
s that

connect at the cC
nter, as sill:4n.

H
ow

 m
any of there center straw

s
are needed to m

ake the shape rigid?
W

hen all are in place, w
hat sim

ple
shapes m

ake up the overall figure?

T
ry the experim

ent in three dim
en-

sions by m
aking these tw

o shapes
(cube and tetrahedron). W

hich is
rigid? W

hy?

C
ube

T
etrahedron

S
tudents can m

ake m
ore coM

plicated
shapes, and can experim

ent w
ith

w
ays to m

ake them
 rigid.

N
O

tis

C
opyrigtit
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helpful M
aterials

S
topw

atch (or a w
ristw

atch w
ith a

second hand), thread, and sm
all

w
eight

to build a pendulum

P
aper cup

to m
ake a w

ater clock

T
w

o candles.the sam
e size

to m
ake

a candle clock

M
ain M

ath Ideas

N
eed for m

easuring tim
e

M
inutes and'seconds as units of tim

e

r-B
efore the P

rO
gram

S
om

e questions to think about:

H
ow

 do you know
 w

hpn it's tim
e to ...

get up in the m
orning?

-- leave for school?

-- eat lunch?

-- eat dinner?

-- do your hom
ew

ork?

-- go to bed?.

If you don't have a clock, how
 can you tell

how
 long 30 seconds is?

I.

om
e H

ighlights

P
rogram

' 1

M
easurem

ent of T
im

e

M
ath-ln-T

he-S
treet: "If youdon't have a clock,

..
how

 do you know
 w

hat tim
e it is?"

S
coops' P

lace: P
rettyboy realizes the im

por-
tance of telling tim

e w
hen he is dropped

from
 K

ung F
il clasi for being late too

often.

C
ity F

lats: 'Lon, A
pple,'and T

ito have to
m

easure tim
e-w

hen baking a cake for
M

am
a Lupe and D

on Julio's an'niversary.

M
ath-ln-T

he-S
treet: "H

ow
 long is tw

hile?"

A
nim

ation': T
he fate of a clock is used to

show
 the im

portance of the m
inute

hand. -

:-A
fter the P

rogram
S

om
e questions to think about:

H
ow

m
ight these people m

easure tim
e in their

w
ork?

--N
urse

- - B
aker

-- T
rack star

-- P
hotographer

- - C
hem

ist
- - M

usician
- - T

elevision producer
- - R

adio disc jockey
-- C

eram
ist

- - A
ircraft controller

- - P
ilot

A
stronaut

T
he-clasi m

ight enjoy building
a seconds

pendulum
. T

ake a piece of thread about.
4 feet long and tie a sm

all w
eight to the end.

T
ie tIle thread to iom

ething so the w
eight

hangs dow
n exactly 39 inches. It w

ill take
just about a second for the pendulum

to
sw

ing from
 righeto left. C

heck w
ith.a

w
atch to see if 60 sw

ings take a m
inute.

If the pendulum
 is too slow

, shorten the
thread and check the tim

ing again. A
lw

ays
use short sw

ings back and forth.

C
hildren can estim

ate seconds fairly
actU

rately by counting, "O
ne thousand

one, one thousand tw
o,....

C
heck

60 of these counts against a w
atch.



O
ther S

uggestions

S
et up a race in the classroom

 and have
students use a stopivatch (or w

atch w
ith

a secdhd hand) to record each person's
tim

e.

H
ow

 long can som
eone stand on

one foot w
ith eyes closed? H

ave
students tim

e each'other.
*e,

S
ignal the class to start estim

ating, and
tell each student to say "N

ow
" w

hen he
or she thinks 30 seconds is up. H

ow
 m

uch
do people disagree?

M
ake a tiny hole in the side of a paper

cup near the bottom
. C

over the hole
w

ith your finger w
hile you fill the

cup
w

ith w
ater. T

hen m
easure the tim

e-it--
takes for the w

ater to run out. H
ow

could you use this as a clock?

.
--

T
eather dem

onstration: U
sing tw

o
candles of the sam

e size, burn one and
m

easure Its length ei,tery ten m
inutes.

M
ark these tsngths on the other candle.

H
ow

 can the second cahdle serve
as a

clock?*

*A
t one tim

e, these w
ere the best clocks availathe.

ede

T
angents

C
an.the class figure out a w

ay to use the
sun for telling tim

e?

If you use the sun to tell tim
e, w

hat H
appens

on a rainy day?

r-M
ath F

acts

2:40 is the sam
e as 20 m

inutes to 3.

5:35 is the sam
e as A

 m
inutes to 6.

T
hree-quarter4 past 5 is the sam

e as 5:45.

10:45 is the sam
e as a quarter to 11,

or
three-quarters past 10.

4.

N
otes

P
age tw

o
P

rogram
 114
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__M
O

O
N

Y

M
ain M

ath ideas
T

he average as a particular "m
iddle

num
ber"

Inforniation m
issing from

 an
average

B
efore the P

rograth
D

iscuss w
ith students:

W
hat does it m

ean to be "better
than average" at doing som

ething?

Is anyone in the class exactly
average in soi--ice w

ay?

W
hat is an "average"?

A
fter the P

rogram
,

rsom
e H

ighlights";>
B

row
nstone: A

 song explains how
 to

find an average.

S
coops' P

lace: A
n insurance sales-

m
an tells S

coops that the average
m

an his age is likely to get sick,
but S

coops insist's the average has
-nothing to do-w

ith him
.

---C
ity F

lats: D
iana realizes that a

salesm
an's claim

 for the average
gasoline m

ileage of a car m
ay

be different from
 the average

m
ileage in her ow

n driving.

M
ath-ln-T

he-S
treet: "W

hat's an
average?"

E
xplain to the class how

 to find
an

average, using sm
all num

bers. F
or

exam
ple, to find the average of 2,

3, 5, and 6, add them
 up to get

16, and divide by 4 (because there
are four num

bers). T
he average

is 4. P
oint out that the average

falls som
ew

here betw
een the

highest and low
est num

bers.

S
uppose four students w

atched
these am

ounts of television one
evening:

H
ector

1 hour
N

ancy
2 hours

Z
ach

4 hours
Jeanie

5'hours

T
O

T
A

L
12 hours

W
hat is the average tim

e the four
w

atched television?

C
hoose ten students, and have each

report how
 long he or she w

atched
television last night (rounded

to the
nearest hour). W

hat is the average
tim

e the ten w
atched television?

C
hoose ten students, and ask each

how
 m

any brothers or sisters he/she
has. W

hat is the 'average num
ber of

brothers and sisters am
ong the ten?

T
he result m

ay not be a w
hole

num
ber; for exam

ple, the
average m

ight be 14 brothers
and sisters. W

hat does three-
tenths of a person m

ean? D
oes

anyone actually have three-
tenths of a brother or sister?

P
rogram
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A

verages

H
ow

 m
ight these people

use averages
.

in their w
ork?

baseball player
pediatrician
people w

ho sell insurance
teacher

football coach
people w

ho sell cars
truck driver
new

spaper editor

D
iscuss these questions w

ith
students:

-------S
uppose-you know

-that-four
people have an

average w
eig-ii\

of 80 riounds. D
o- Y

ou know
anything about each

person's
w

eight? A
bout w

hether their
W

eights are sim
ilar gr different?

A
bout w

hether everyone in the
group is very light or very heavy?

W
ould you rather be close

to the
average, or very different from

the
average? (N

ote: A
ppropriate

answ
ers w

ill varY
; there are m

any
kinds of averages.)

-

S
tudents m

ight enjoy finding
the average

age in the class, and the average height.
(A

re any students at the
average height?)

A
sk students: S

uppose
you know

that a student's class has
an average

height-of
feet. H

ow
 tall do

you
think the s udent is?

.

L'"".



r-T
angents

Is there any such thing as an average
person

som
eone w

ho is exactly
average in every w

ay? If not, w
hat

do w
e m

ean by an "average person"?

D
iscuss w

ith the class: P
eople

often m
ix up the w

ords "average,"
"norm

al," and "typical." "T
hese

m
ean different things. F

or
exam

V
, the average fam

ily
has1 T

o children: A
 typical

fam
ily m

ight have tw
o or three

children.,A
 norm

al fam
ily,

could'have no children at all,
or any num

ber up to a dozen
or m

ore.

' A
lm

ost nobody is exactly
average. B

ut a lot of people
are typical, and alm

ost every-
body is norm

al.

It som
ebody says, "T

hat m
ovie

w
as

average," w
hat does he m

ean? H
ow

does this relate to the m
athem

atical
m

eaning of "average"?

\

M
ath F

acts

[
21 ÷

 3 =

21 4 7 =
3

edc

,.1111.%

3 x 7 =
 21

7 x 3 =
 21

O
ther S

uggestions
H

ave students calculate the
averages

of num
bers like these:

\
0, 0, 0, 4

0, 0, 0, 40

0, 0, 0, 400

P
oint out that changing just

one
num

ber w
ill change the average.

H
ave students find the_average height

of the boY
s in the class, and the

average
height of the girls.

If the boys are
taller on the average: D

oes this
m

ean
every boy is taller than every girl?
(V

ice versa if the girls
are taller on

the average.)

C
om

pare these tw
o averages w

ith
the average height for the w

hole
class. (N

ote: T
he w

hoie-class
average should com

e betw
een

the boys' average and the girls'
average.)

M
any adycrtisem

ents use averages
average num

ber of dishes a container
of liquid detergent W

ill w
ash, average

coverage from
 a can of paint,

average
life of a light bulb, and so'on.

A
sk students to bring in exam

ples
of advertising that m

ention
ave6ges:-

D
iscuss how

,w
ell the claim

s
apply to a particular purchase.

A
sk students: C

ould you diveinto a
--

lake w
hose average depth is tw

o feet?

N
otes

P
age tw

P
rogram

 115,
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[R
uler or thin string

to use
nom

ogram
 on this sheet

H
elpful M

aterials

[
_M

ultiplication as repeated addition

S
om

e usis for m
ultiplying

A
 w

ay to m
ultiply by nine w

ith fingers

M
ain M

ath Ideas

,- S
om

e H
ighlights

A
nim

ation: M
ultiplying can be faster

.
than adding the sam

e num
ber

over
and over again..

M
ath-ln-T

he-S
treet: "W

hen w
as the last

tim
e you m

ultiplied?"

C
ity F

lats: Joey show
s a shortcut for

m
ultiplying by nines using his

fingers.

S
coops' P

lace: U
sing m

ultiplication,
G

regory avoids being cheated
by a shoelace salesm

an.

M
ath F

acts
4 x 6

24----1
6 x 4 =

 24
24

4 =
6

24
6

4

B
efore the P

rogram

S
om

e questions to think about:

W
hen w

as the last tim
e you m

ultiplied?

W
hat is m

ultiplication golid for?

[A
fter the P

rogram
(S

ee back of sheet.)

r-
O

ther S
uggestions

W
hat w

ould you m
ultiply to find

...
H

ow
 far is it around a baseballrt

diam
ond? (N

ote: A
 baseball

diam
ond is a square, 90 feet

on each side.)

H
ow

 m
any squares on a checker'

board? (N
ote: T

here are eight
squares along each edge.)

H
ow

 m
any seconds in an hour?

In a day?

H
ow

 m
any hours,irf a w

eek? In
a year?

. If a student is going to the store to buy
everything needed for a class party, how
m

ight he or she use m
ultiplication?

P
rogram
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M
ultiplication

/-
T

angents
T

he program
 show

ed how
 o m

ultiply by
nine using all ten fingers- T

o m
ultiply

3 x
9;

for exam
ple, fo,Jd dow

n the third
tinge!' from

 the left T
he tw

o fingers
rem

aining to the/I ft stand for 20, and
the seven finge s to the right for

7,
show

ing the nsw
er is 27. C

an students
use this

thod to develop a technique
for di *ding by nine? C

an they
use it to

di
over w

hich num
bers (up to 90) are

exactly divisible by nine?

e. N
otes
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After the Program

10

9

8

7

5

4

3

1

100
95

90_
85

5
7

5
60

55
50

45
40

35

30

25

20
18

16 _
.14

12
_

10
9
8

7

6

5

4

3

2

1

This diagram is called a
nomogram.

To multiply 3 x 4 on
the nomogram:

Find 3 on the left-
hand scale, and 4 on
the right-hand sCale.
Connect them with
a straight line: This
,line will cross the
middle scale at the
answer, 12.

To divide 30 by 6:
Find 30 on the
middle scale, and
6 on the left-hand
scale. Connect
them with a straight
line, and extend
this line to reach
the right-hand scale.
It will cross the
right-hand scale at
the answer, 5.

Instead of drawing lines
on the diagram, students
can use a stretChed
string for a straight
line.

250
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U
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V

D
M

D
7

S
cissors

to cut out paper slide rule

H
elpful M

aterials

M
ain M

ath Ideas

e"- S
om

e H
ighlights

S
om

e equivalences betw
een

com
m

on
fractions and decim

al fractions

C
om

paring the sizes of fractions

S
om

e uses for m
ultiplying decim

al
fractions

B
efore the P

rogram

W
hat are som

e tim
es w

hen you have to
divide things in halves? In fourths? In
thirds?

W
hat are som

e tim
es w

hen people use
decim

al fractions?

A
fter,the P

rogram

(S
ee back of sheet)

A
nim

ation: S
everal exam

ples show
 the

m
eaning of one half.

1
A

nim
ation:- ra and .1 ale nam

es for
the sam

e fraction.

S
coops' M

ade: A
llieboy adds decim

al
fractionsto find out, hnw

m
any 1.5-

volt ha-aeries-he heeds for his 6-
volt

M
ath-ln-T

he-S
treet: "W

hich is bigger,
2

1
7,,

13, 2- .

C
ity F

lats: A
pple learns that calculators

use decim
al fractions.

t- T
angents

-
.

In C
ity F

lats, A
pple says abouta calcu-

lator, "W
ith a m

achine like this, w
ho needs

to study m
ath?"

D
o students agree? (N

ote: C
alcu-

lation is a very sm
all part of m

athe-
m

atics. A
nd to use a calculator,

people m
ust know

 w
hich arithm

etic
operations to perform

, and on w
hat

num
bers. C

alculators cannot solve
problem

s; theY
 can only help people

solve problem
s a little faster.)

S
ong

P
rogram

.117
F

ractions

It's going to take a fraction ofm
y life

T
o find O

ut w
here I'm

 going;
Just a fraction of m

y life'
B

efore /'//be a know
ing.

Like one half of four is
tw

o;
W

hat's left you call one half.
Just a fraction of m

y life.

1

I In C
ity F

lats,
T

udy says, "C
alculators

are
only as good as the people

w
ho use them

."

W
hat does he m

ean?

D
o students agree?

A
n anim

ation piece sayi, "I-6fa sandw
ich

is not the sam
e as half a board." A

sk
students:

_,

W
hy not, if they are both

a half?,

If tw
o halves m

ake a w
hole, w

hy
don't half a sandw

ich and half
a

board m
ake a w

hole sornething?

(N
ote: T

his is exactly the
sam

e issue as
tw

o apples being different from
 tw

o
oranges.)



t- A
fter the P

rogram
S

tudents can use.tw
o-num

berlineslike those
at the buff-C

m
 of this page to add halves--

and fourths. H
ave them

 carefully cut out
the rectangles to m

ake tw
o "slides."

D
irections: T

o add
and

1
.

12
- P

lace the arro* on S
lide A

 over the
12- on S

lide B
.

1
- F

ind the
on S

lide A
; the answ

er
is right underneath it.

T
his is one kind of slide rule.

S
tudents can use fraction slides to find

these answ
ers:

3 +
 1T

W
hat about these?

C
an students figure out how

 to subtract
fractions w

ith the slide rule?

O
ther S

uggestions
T

hese are lines from
 a song in the program

:

"Like O
ne half of four is tw

o;
W

hat'sleft yousJ11 one half."

S
tudents m

ight entoyA
lustrating these

lyrics. (N
ote: O

ne w
IY

draw
pictures and shade ir fractional parts.)

D
iscuss w

ith students:

- W
hen the song says, "O

ne half of
four is tw

o," does it m
atter w

hat
there are four of, and tw

o of?

- S
uppose you had four different
pictures, and cut each in half.
W

ould the four halves m
ake tw

o
w

hole pictures? (N
ote: T

he
result w

ould still be four half-
pictures.)

P
age tw

o
P

rogram
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.

- F
our half-quarts of m

ilk w
ould

be the sam
e as tw

o w
hole quarts.

W
hy does this w

ork w
ith quarts

of m
ilk, but not w

ith ptctures?

A
sk students: W

hy do calculators
use

decim
al fractions instead of having keys

for all the fractions? (N
ote: B

ecause
a

single decim
al-point key m

akes it possible
to punch in ony fraction.)

S
lide A

/2

3

C
ut

1

S
lide B

- 3
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U
T

Y
_Y

-LiZ
t3-D

M
ain M

ath ideas
E

stim
ation as a tool for m

aking everyday
judgm

ents about "how
 m

any" or "how
m

uch"

S
om

e uses for m
ultiplying to solve

problerm

rB
efore the P

rogram
S

om
e questicipi to think about:

W
hen w

as the last tim
e you

m
ultiplied to solve a problem

?

W
hat are som

e things you could
buy w

ith a total cost of $5?
(W

ho can com
e up w

ith the
longest list of different item

s?)

1

cA
fter the P

rogram
(S

ee back of sheet.)

T
angents

In a B
row

nstone segm
ent, D

anny san,
"A

 dollar probably w
oulO

n't m
ean m

uch
to a m

illionaire."

- D
o students think ihis is true?

- H
ow

 m
uch m

oney do theY
 think

w
ould m

atter to a m
illionaire?

In the pieC
e about peanuts riding in

a

dirigible: T
he pilot estim

ated that each
peanut "child" w

eighs arldlogram
s

e- S
om

e H
ighlights/

B
row

nstone: T
he children

nam
e som

e
things they could buy for $5.

A
nim

ation: P
eanut w

orkm
en estim

ate
how

 m
any bricks they need to

pave
.a w

alk.

M
ath-In-T

he-S
treet: "W

hen w
as the last

tim
e you m

ultiplied?"

C
ity F

lats:- U
sing estim

ation, the children
realize that their benefit car w

ash is
in trouble.'

A
nim

ation: A
 peanut character estim

ates
how

 m
any children his dirigible w

ill
hold.

S
coops' P

lace: S
coops, M

iss M
arie, M

ax,
G

regory, and S
ugar P

ie estim
ate w

hether
they can afford to hire B

arry W
hite for

a church benefit concert.

about 66 pounds. A
sk students:

- Is this a reasonable w
eight for a

peanut? F
or a child?

- W
ould every one of the "children"

w
eigh-exactly 30 kilogram

s?
$uppose the pilot's estim

ate
w

ere
w

rong, and the children w
eighed

m
ore than 30 kilogram

s each.
-

W
hat w

ould happen?

W
ould the pilot be better off

having too m
any children in

the
dirigible; or too few

? (N
ote:

T
oo few

. W
ith too

m
any, the

dirigible m
ight be too heavy

to
fly properly.)

P
rogram

118
P

rob1em
-S

O
.0g

r-
O

ther S
uggestions

S
uggest that students think through the

planning for a concert to raise m
oney.

- H
ow

 m
uch w

ould it cost to use a
theater or auditorium

? (A
 few

phone'colls m
ight provide this

inform
ation.)

- A
bout how

 m
uch w

ould the per-
form

ers cost? (S
tudents

m
ay have

to guess.)

- A
re there any other expenses -
for exam

ple, publicity?
- W

hat is the total estim
ated

expense-for the concern?

-- N
ov/ m

uch m
oney m

ust the concert
raise? A

dding this to expenses:
W

hat is the total am
ount that

ticket sales should bring in?
- H

ow
 m

any seats are there in the
theater? W

hat should each ticket
cost, in order to bring in the total
am

ot.:at needed?

- W
ould people be w

illing to pay
that ticket price? If not, w

hat
changes can m

ake the ticket priees,
m

ore reasonable?
Is it safe to plan on filling the
theater? If not, how

 m
any tickets

should students plan
pn selling?

(P
eople w

ho plan ceal concerts
go through

m
uch the sam

e kinds of thinking.)

F
ads

7 x 8 =
 56

teD

56.
÷

8
=

,
7

56
7

=
8

1



e-A
fter the P

rogram

S
tudents can estim

ate the num
ber

of dots on this iheet by using this
technique:

P
age tw

o
P

rogram
 118

P
ick a typical square

a square
w

ith about the sam
e num

ber of
dots as m

ost squares.

C
ount the dots in the typical

square.

C
ount the num

befof squaresn
row

, and the num
ber of row

s;
m

ultiply to find the num
ber of

squares.

M
ultiply the num

ber of dots in a
typical square by the num

ber of
squares. T

his gives a first estim
ate

for the total num
ber of dots.

If m
any squares are not typical,

having m
any dots or few

 dots,
adjust the estim

ite accordingly.

R
epeat the process.above, starting from

a square w
ith a few

 dots, to get a low
'

estim
ate. R

epeat again from
 a square

w
ith m

any dots for a high estim
ate.

D
oes the original estim

ate fall betw
een

these tw
o?

(N
ote: O

ne rough estim
ate for the

num
ber of dots is about 800.)
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IT
E

M
E

Y

.H
elpful M

aterials

M
easuring cup, half-gallon juice container
w

ith straight sides, and piece of string
for estim

ating volum
es

(

[S
ize as an unreliable guide to w

eight

T
echnique for estim

ating liquid volum
e

M
ain M

ath Ideas

e
B

efore the P
rogram

D
iscuss w

ith students:

A
re large things alw

ays heavy, and
sm

all things alw
ays light?

S
uppose you had a large jar, and

needed to know
 how

 M
any cups

of w
ater it w

ould hold. W
hat are

som
e w

ays you could find out?

e- S
ong

...

Y
ou can't judge a book by its cover.

Y
ou can't judge a w

eight by its size.
O

ne is not the sam
e as the other;

Y
ou got to look inside.

Y
ou can't tell just by looking.

D
on't be fooled by w

hatyou see.
A

nd never jum
p to any conclusions;

M
ake sure jou check thingsout.

lust take your tithe, and check things
out.

z

e- S
om

e H
ighlights

P
rogram
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M

easurem
ent of W

eightand V
olum

e

B
row

nstone: D
anny discovers that a

sm
all box can be heavier than a large

box.

A
nim

ation: A
 little girl w

eighs her
trunks at the airport.

S
coops' P

lace: G
regory and S

ugar P
ie

estim
ate how

 m
any m

en it w
ill take

to m
ove the church organ.

C
ity F

lats: H
elping to prepare the punch

for a party, Joey uses a piece of string
to estim

ate w
hether 'a large jar w

ill
hold 65 cups.

D
ocum

entary: A
 firem

an explains how
he figures the am

ount of w
ater used.

-at each fire.

A
fter the P

rogram

W
hen estim

ating, it is often useful
to

know
 these facts:

O
ne quart of w

ater w
eighs tw

o
pounds.

O
ne gallon of w

ater w
eighs eight

pounds.

P
eople, anim

als, and plants consist m
ostly

of w
ater, so these figures roughly apply

to living things.

A
sk students:

If a sm
all dog w

eighs eight pounds,
w

hat is its volum
e? (N

ote: A
bout

four quarts. -S
tudents m

ay need
help w

ith the idea of a dog's
volum

e in quarts. S
uggest'that

they im
agine a plastic bag, the

size and shape of the dog, filled
w

ith w
ater. T

hen the volum
e of

the dog is the volum
e of this w

ater,
in quarts.)

W
hen m

ight you w
ant to know

 a
dog's volum

e? (N
ote: F

or exam
ple,

w
hen planning to give it a bath.)

\
S

tarting from
 your ow

n w
eight,

estim
ate your volum

e in quarts.
(N

ote: R
em

ind students that a
quart of w

ater w
eight tw

o pounds.)

W
hat is your volum

e in gallons?

H
ave students estim

ate thc num
ber of

cups in i half-gallon. T
hey can pour tw

o
cups of w

ater into a half-gallon juice
container, m

easure the height of the
w

ater w
ith a piece of string, double

the string, and dbuble it again, until
the string reaches the halT

-gallon m
ark

keeping track of the num
ber of cups

each length of string represents.

L
e5



e- T
angents

U
sing a sketch on the chalkboard, explain

that a cubic foot is the volum
e of a cube

that m
easures one foot along each edge.

H
ave students estiM

ate their volum
es

in cubic feet, starting from
 their

w
eights and the fact that a cubic

foot of w
ater w

eighs about 62 pounds.

H
ave students find the volum

e of the class. I
room

: T
hey can m

eisureand round off the
length and w

idth, estim
ate the height, and

m
ultiply all three together in feet to find the

approxim
ate volum

e in cubic feet.

S
uppose the w

hole classroom
 w

ere
full of w

ater. W
hat w

oukl the w
ater

w
eigh? (N

ote: T
here are about 62

pounds of w
ater in a cubic foot. T

he
total for the C

lassroom
 m

ay be sur-
prisingly high')

H
ow

 m
any students could fit into

the classroom
, one on top of another?

(N
ote: S

tudents m
ight estim

ate
that each person stands on a patch
of floor one foot by tw

o feet, and
needs six feet of head clearance,
for 12 cubic feet per student.)

S
uppose it w

ere possible to pack
students into the classroom

 very
tightly, one on top of another.
S

tarting from
 the volum

e of a
typical student in cubic feet: H

ow
m

any students could pack into the
classroom

?

e- O
ther Suggestions

D
icusss w

ith students:
-

W
ily is it hard to tell how

 heavy
som

ething is just by looking at it?

D
oes anyone in the class think they

could lift a fish aquarium
 full of

w
ater? (N

ote: A
 M

edium
-sized

aquarium
 holds about 20 gallons.

A
t eight pounds of w

ater per gallon,
this is about 160 pounds.)

P
age:tw

d
P

rogram
 119

S
uggest that students estim

ate how
 m

uch
w

ater they use each day. T
he follow

ing
m

ay be helpful:

R
un a faucet at m

edium
 force, and

find out how
 m

any tim
es it w

ill

fill a quart container in one m
inute.

E
stim

ate how
 long you run faucets

every day. R
oughly how

 m
any

quarts of w
ater does this represent?

A
bout how

 m
uch w

ater do you
drink every day?

A
 typical bath uses 40 to 50

gallons of w
ater.

F
lushing a toilet uses about 7

D
ifferent people use different am

ounts of
w

ater. O
ne estim

ate for the nation is
about 100 gallons of w

ater per person
each day.

S
om

e questions for students:

In C
ity F

lats, M
am

a Lupe estim
ated

she w
ould need 65 cups of punch.

H
ow

 do you think she arrived at
this num

ber?

S
om

e food containers are m
arked

w
ith volum

es, and som
e w

ith w
eights.

W
hat are som

e exam
ples of each?

In S
coops' P

lace, M
iss' M

arie thought
G

regory and S
ugar P

ie w
ere getting

into trouble. W
hy? W

hat w
ords did

she interpret w
rongly? H

ave you
ever been m

isunderstood because

people put the w
rong m

eanings on
your w

ords?

ecic

M
ath Facts

24
4 =

6
24

4
6 =

4

e- N
otes

6 x 4 =
 2

4 x 6 =

C
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'M
O

N
,

[M
edicine

dropper*
for estim

ating a
-_

.
m

illiliter

M
easuring teaspoon, sm

all glass,quart
and half-gallon containers, and

a
grease pencil

for estim
ating a liter

C
ontainer, large bow

l, and m
easuring

cup
. tO

 find the volum
e of an object

E
ight glasses the sam

e size
for m

aking
a m

usical instrum
ent

H
elpful M

aterials

*F
or the m

ost accurate results, ask
a pharm

acist
for a "LIS

P
 dropper."

p
Som

e H
ighlights

A
nim

ation: A
 cat explains that a liter

holds a little m
ore than a quart.

S
coops' P

lace: Irene show
s the m

eaning
of a liter in

ttyboy's "secret"
form

ula.

A
lath-ln-T

he-S
treet: "W

hat has volum
e?"

A
nim

ation: M
aking a m

ilkshake, a cat
explains there are 1,000 m

illiliters in
a liter.

C
ity F

lats: T
udy show

s Joey how
 to

m
easure out a liter as he m

ixes oil
and gasoline for a go-cart.

D
ocum

entary: A
 fire engineer explains

how
 he figures the am

ount of w
ater

used at each fire.

B
row

nstone: Z
ach builds a m

usical
instrum

ent by filling eight glasses
w

ith certain am
ounts of w

ater.

M
aiiyM

ath Ideas
A

n in4oduction to liters and m
illiliters

A
 kolas a little m

ore than a quart

A
 liter as 1,000 m

illiliters

B
efore the Program

A
sk students:

D
o you know

 w
hat "volum

e" is?
D

o you know
 w

hat A
 "liter" is?

A
fter the Program

F
or the teacher:

A
 liter is a little m

ore than
a q art

about 34 ounces.

1,000 m
illiliters m

ake up one li
er.

5 m
illiliters is about one teaspoo

15 m
illiliters is about one tablesp

on.
1 cup is about 260 m

illiliters.
4 liters is a little m

ore than
a gallon.

(N
ote: A

 liter is about
1.057 quarts.)

P
harm

acists estim
ate that about 20 drops

of w
ater m

ake up a m
illiliter. W

ith
a

m
edicine dropper, students

can see for
them

selves how
 m

uch one m
illiliter looks

like.

T
o check a m

edicine dropper,

students can count out drops into

P
rogram

120
M

easurem
ent of U

olum
e

a m
easuring teaspoon. A

 m
easuring

teaspoon holds just about 5 m
illi-

liters,-so at 20 drops per m
illiliter,

100 drops should fin the, m
easuring

teaspoon.

T
he follow

ing activity can help students
find out roughly how

 m
uch a liter is:

1., A
 m

easuring teaspoon holds just
about 5 m

illiliters. Label a
m

easuring teaspoon "5 m
l."

2. P
eur off teaspoons of w

ater
into a sm

all glass 20 tim
es. A

t
,

5 m
illiliters per teaspoon, this

m
eans the glass then has about

100 m
illiliters of w

ater.
3. W

ith a grease pencil, draw
 a ring

around the glass at the w
ater level;

label the ring "100 m
i."

4. F
ill the glass to the ring, and pour

it off into a half-gallon container',
ten tim

es. A
t 100 m

illiliters each
tim

e, this gives about 1,000 m
illi-

.

liters in the container
w

hich is
the s'am

e as oneper.
5. P

our the estim
ated liter into a one-

quart container. H
ow

 does the
estim

ated liter com
pare to a quart?

'-
D

iscuss w
ith students: W

hat situations
m

ight involve these quantities?
1 m

illiliter
5 m

illiliters
500 m

illiliters
1 liter
4 liters



e- T
angents,

S
om

e questions for students:

W
hich is hiavier: A

 pound of lead
or a pouind of feathers? (N

ote:
T

hey both w
eigh the sam

e, but
their volum

es are very different.)

W
hen a sponge picks up w

ater, its
volum

e seem
s to stay about the

sam
e. H

ow
 does it hold the w

ater
w

ithout seem
ing to increase in

volum
e? (N

ote: T
he w

ater fills
up little holes in the sponge.)

W
hat m

ight you w
ant a m

illiliter of?

W
hat m

ight you w
ant a liter of?

In the B
row

nstone skits, D
anny

w
as

reluctant to try foods new
 to him

, but
then enjoyed them

 w
hen he tried them

.
Invite students to discuss their experiences
in trying foods for the first tim

e
especially foods from

 cultures other
than their ow

n.

e N
otes

IP

O
ther S

uggestionk
I.

P
age tw

o
P

rogram
 120

T
o find the volum

e of an object, fill
a

,
jar to the brim

 w
ith w

ater. C
arefully

place the jar in alarge em
pty bow

l.
S

lide the object into the jar, catching
overflow

ing w
ater in the bow

l. T
he

volum
e of the overflow

 gives the volum
e

of the object.

U
sing eight drinking glasses, all

the sam
e

size, students can m
ake

a sim
ple m

usical
instrum

ent. T
he activity w

ill need
som

e-
one w

ho,know
s a little about m

usic.

1. A
rrange the glasses in

a row
, and

num
ber them

 one through eight.

M
ath F

acts

9 x 8 =
 72

72 ±
 g =

9
72 ÷

' 9 n8
8 x 9 =

2. P
ut a little w

ater irfglass 1, and
tap itsrim

 liahtly w
ith a pencil

to m
ake it sound. A

dd w
ater to

glass 8 until it sounds an octave
higher than glass 1.

3. Awater
to glass 3 until it sounds

7,
a third higher than glass 1. (If
glass 1 is "do," glass 3 is "m

i.")

4. A
dd w

atecto glass 5 ontil it sounds
a fifth higher than glass 1. (G

lass 5
,is

5. A
dd w

ater to the rem
aining glasses

so all eight sound in a m
usical scale.

(G
lass 2 is "re," 4 is "fa," 6 is "la,"

and 7 is "ti.")

S
tudents can experim

ent w
ith playing

siniple
songs on the glasses.

edc
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